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HEATING ALt 
Inc., Louisville, 
conveyor furnac 


M cylinder head forgings at Tube Turns, 
urface Combustion convection heated slat 
rates at 9OOF, producing 4600 Ibs he net. 


j 


t treating aluminum 


Why use ‘Surface’ furnaces? 


Surface Combustion developed the forced convection type 

of furnace, which provides maximum temperature uniformity 
for heat treating aluminum. Also, convection overcomes the 
reflective properties of aluminum, heating the charge faster 
and more uniformly than other types of heating. Gas-fired 
salt bath furnaces for the heat treatment of aluminum and 

Se aluminum alloys are also available for special applications. 
Fone If you have unusual production requirements, odd-shaped 


: parts, particular shop practices, or space limitations, there's 


a ‘Surface’ heat treat furnace to meet your requirements, 
Write today, 


Kothabar rr 
TOLEDO 1, OHIO Sanitral 


Typical of the jobs being done with 
“Surface” furnaces in the alum- 
inum processing industries. 


FORGING 
Continuous slat ty pe conveyor 
furnace heats billets 8 inches 
in diameter and Il to 14 
inches long for evlinder head 
forgings. 

Production — 1600 Ibs hr net. 

Temperature —900F, 

Heat Source direct gas-fired 
air heater burning low  pres- 
sure natural gas. 

Size 4.5 feet long and 11.5 
feet wide. 


SOLUTION HEAT TREATING 
Batch-type pit furnace with 
built-in recirculating fan heats 
miscellaneous aircraft’ parts. 

Production —2666 hr net. 

Temperature 970F. 

Heat Source—Gas-lired radiant 
tubes burning low pressure 
natural gas. 

Size pit of foot 
diameter and 12.5 foot depth. 


HOMOGENIZING 
Double end batch-type car- 
bottom furnace with built-in 
recirculating fan, heats billets 
of heat treatable aluminum 
alloy 12 inches square by 60 
inches long. 

Production Ibs hr net. 

Temperature 950K. 

Heat Source Gas-lired radiant 
tubes burning low pressure 
natural gas. 

Size 60 feet long and 16.5 feet 
wide. 


ANNEALING 


Continuous chain conveyor 
furnace heats foil of 
inches thickness coils 26 
inches in diameter and 27 to 
30 inches high. 

Production — 1200 Ibs hr net. 

Temperature 650-780F. 

Heat Source —A direct: gas-fired 
air heater burning low pre-s- 
sure natural gas. 

Size 33 feet long and 9 feet 
wide. 
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As I was saying— 


T WAS ONLY 24 short years ago that the first Western 

Metal Congress and Exposition was held in Los Angeles, 
and here we are again. The energy, optimism and go-get-it 
spirit that have characterized Los Angeles since its early 
days were instrumental in the A.S.M.’s coming to the West 
Coast with a Congress and Exposition. It was at the Detroit 
convention in '26 that a delegation of active Los Angeles 
members arrived to confer with the Board of Trustees 
about the possibility of a Western Show. The committee 
pointed out that the eleven western states were an empire 
by themselves: that it was the fastest growing section in 
the U.S.A., and in addition to its wonderful climate it pos- 
sessed a tremendous manufacturing activity and potential. 
My! What prophets they were 

The Shrine Auditorium was engaged and the first West- 
ern Metal Congress and Exposition was held in the early 
part of January 1929. It turned out to be a tremendously 
successful event. 

We followed the Los Angeles meeting with one in San 
Francisco in the spring of 1931. Then came the “G—-D—” 
(Great Depression) when business conditions did not per- 
mit the holding of a Western Congress and the Expositions 
were not resumed until '38 and ‘41. 

And now here we are in dear old Los Angeles putting the 
finishing touches on the Eighth Western Metal Congress 
and Exposition, and I'm glad to report that both Exposi- 
tion and Congress are going to be outstanding in every 
respect. 

The A.S.M. sessions will present 37 papers, all of which 
have been approved by the Publications Committee and 
will appear in Transactions. The Zirconium Symposium 
will be published in a bound volume. 

Besides the A.S.M. program at the Western Congress, 
technical sessions will be held by the western sections of 
the A.W.S., A.I.M.E., S.N.T., S.A.E. and the A.F.S., while the 
divisions of some 19 national technical societies are cooper- 
ating in this event for the western states. 

All technical sessions will be held in the fabulous new 
Los Angeles Statler, while the Exposition will be held in 
the Pan-Pacific Auditorium and in an adjacent Pavilion. 
The Exposition, with 275 exhibitors, will be the largest in- 
dustrial show ever held in the West. The expected attend- 
ance is 25,000 metals engineers. 

Many of the same fine members are working on the com- 
mittees in '53 who worked with me in ’29. I couldn't name 
them all here without monopolizing many pages of M.P 
However, all these West Coast fellows make a wonderful 
gang; they put their shoulders to the wheel, push the wagon 
out of the mud; they get things well done in a hurry, and 
they all know from experience: “There's gold in them thar 
hills.” 

It would be a fine idea if all (72) of you who read this 
column would come to California for the annual midwinter* 
A.S.M. meeting during the week of March 23 through 27. 
It will be a fine trip, a fine meeting, a splendid show, and 
you will feel lots better for having rolled down the cover 
to your desk. 

I hope to be seeing you in L. A. 


Cordially yours, 


W. H. EIsenman, Secretary 
AMERICAN SOCIETY FOR METALS 


‘Term used by special permission of the Los Angeles 
Chamber of Commerce. It has reference to time only, not 
a condition of the atmosphere. 
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NEW BOOKLET 


gives complete information 


about THERMALLOY 


Ordering the right heat-resistant castings that give you top performance 
with the longest service life... requires a careful analysis of your 
problem. At Electro-Alloys, you will find the trained personnel and 
facilities needed for this service. , 

This new, 16-page, illustrated booklet will give you the complete story... 
with photographs of modern foundry facilities . . . case histories of 
Electro-Alloys design and engineering help .. . suggested Thermalloy 
applications for your industry ...technical charts that give you detailed 
performance figures for the various grades of Thermalloy. 

For your answers to how Electro-Alloys can help you with Thermalloy 
heat-resistant castings, write for your free copy today . . . Electro-Alloys 
Division, 4002 Taylor Street, Elyria, Ohio. 


*Reg. U.S. Pat. Off. 
AMERICAN 


| Brake Shoe ELECTRO-ALLOYS DIVISION 


OMPANY ELYRIA, OHIO 
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enced men and modern tools 


make Finkl steels the finest 


Whether it’s 35 tons of special alloy analysis or a quality carbon heat, 
the experience of steel men like Dave, Bruce, Roy, Lennie, and Chick 
plus modern tools such as the new electric furnaces shown above com- 
bine to make Finkl steels the finest available. 

Each heat is constantly checked and carefully controlled, for here is 
where Finkl quality begins. Here is where we start proving that the 
finest product is the least expensive to you in the long run. 

Since 1879, Finkl has developed many special analysis steels of their 
own through the desire to constantly improve and to produce the finest 
die blocks and forgings at the lowest cost to you. 


A. Fink! & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 


ELECTRIC FURNACE STEELS + DIE BLOCKS - FORGINGS 
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chromium-molybdenum 
gears manufactured by 


Co 
for 


simply sets the carbon controller to the Ib., 
percent carbon desired 
rest 


the 


Jri Ad 


Metal 


for Metale, 7301 


AS YOU DO TEMPERATURE 


® Whether you're production heat treating small 
parts or bulky parts .. . gears or large shafts . . . 
Microcarb control provides a precise and easy 
method of regulating surface carbon. 

With Microcarb, you can “dial” the carbon 
you want as easily as you'd set the temperature 
... the instrument then directly measures and 
controls the active carbon in the atmosphere 
surrounding the work. It is the on/y ‘“‘closed loop” 
carbon control available. 


RBURIZING GEARS —These nickel- 
steel aircraft 
W. H. Nichols 
, are a “natural” 
The operator 


hardened by 


of Waltham, Mass Woonsocket, R 


Microcarb control 


Microcarb does time, and all 


HARDENING AIRCRAFT PROP SHAFTS 
6415 steel are easily 


Taft-Peirce Mfg 


Parts of 


in their Homocarb 
furnace with Microcarb control 
30 x 6 inch shafts are 
ifications 
held without difficulty on every load. 1% « 


spe 


This new Microcarb control is integrated with 
the long established Homocarb Method of heat 
treating. To provide a heat that is unusually 
uniform throughout the load, the scientifically 
designed Homocarb furnace incorporates an ad- 
vanced combination of fan housing and work 
support, with aerodynamically designed discharge 
jets ... a solid bottom retort . a powerful fan. 


For further information, write Leeds & Northrup 
Co., 4927 Stenton Ave., Phila., Pa. 


PONENTS — With 
Co. of Lamson Co., Springfield, Vt 
Six 125- 
run at one 
are being 


adjusting cone (left) or prevent 


Universal ball bearing slide 15‘ 


steel) at right 


LEEDS . NORTHRUP 


instruments 


T-#2 


published 


Progress i snd copseghted, 1545. by 


Cleseland, 


Socwets 


As enue, months 


automatic controls e furnaces 


FEBRUARY 


1953 


bntered 


subscriptions 87.90 sear 
at the office Cleve 


ond-clase matter beb 


of March 


frost under the act 


HEAT TREATING A VARIETY OF COM. 
Micron arb, Jones & 
efficiently 
carburize machine tool parts such as the 
carbu 
rizing and decarb of such parts as the 
Cr 
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* It’s Foolproof Flame-Failure Protection! 

pnarecraste ere The Protectoglo depends on the ability of a 
compu rion SAFECUARD flame to rectify an alternating current. 
Unlike other safeguards which depend 

solely on flame conductivity, the Protecto- 

glo can’t be misled by moisture, soot accu- 

mulations or accidental short circuits... 

has 100° ground-out protection. It per- 

mits the fuel valve to remain open only 


when the flame is present. 


* It’s "Fail-Safe” in Design 
It automatically shuts fuel off in the event 


of electrical or mechanical failure in the 
external circuit. 


* It’s Fast 


Overall response of 3 seconds gives quick, 
safe shutdown . . . avoids false action due 
to flame flicker. 


New Protectoglo combustion 


makes any fuel-fired 


* It Prevents Premature Re-Lighting 
Choose the flame detector unit A new feature provides added safety in re- 
that your furnace needs lighting burners. When desired, an integral 
purge timer prevents re-lighting for a pre- 
electrode rectifier and pilot gas burner > set interval ... from 2 to 8 minutes... 
assembly. during which unburned gases are ex- 
PhotoceliRectifier—ideal hausted from the combustion chamber. A 
— ae TF ; green light comes on at the end of the 
period, signalling that the burners may be 
started. 


Angle Type Flame 
Electrode Rectifier for 
non-luminous gas 


Straight Flame Electrode Rectifier for non- 
luminous gas. 
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* It Checks Itself—Starts Safely 


. If any component of the Protectoglo should 
fail, start-up is prevented and the main 
fuel valve is not permitted to open. And 
if the flame does not ignite within 15 (or 
45) seconds after attempted start-up, the 


relay shuts down on “‘safety.” 


* It Works With Any Fuel... Any Furnace 
A selection of electrodes and photocell 
rectifier units provide ample choice for gas, 
oil, or combination fuels . . . luminous or 


non-luminous flames. 


* It Uses Standard Wiring Multiple Burner Protectoglo 
Shielded cable is not required. The Protect- Saves space . . . centralizes protection 
oglo system is listed and approved by the 


Associated Factory Mutual Laboratories. 


This new model Protectoglo provides 


convenient, economical flame-failure 


protection for multiple-burner fur- 
naces, ovens and kilns. In one cabinet, 


Each separate flame detector unit has 

its own relay and flame failure signal 

fu V11dCe safer light. Several different burner lighting 
methods can be supplied; sequence 


light-off, in which burners light in 
series; unison light-off; and independ- 


Your local Honeywell engineering repre- 


sentative will welcome the opportunity to ent light-off, in which each burner 
discuss how Protectoglo can make your system functions without interlock 
furnaces safer to operate. Call him today with the others. Automatic purge 

he is ear as your phone timer is available, to provide a vari- 
... he is as near as : 


able period before relighting during 
MINNEAPOLIS-HONEYWELL REGULATOR 


Co., Industrial Division, 4503 Wayne Ave., 

Philadelphia 44, Pa. Sales and Service 
: Offices in principal cities throughout the 
world. 


which combustion gases can be ex- 


hausted from the furnace. 


@ REFERENCE DATA: Write for Bulletin 9602, “Protectoglo Combustion Safeguard’. . . and for Bulletin 9604, ‘Multiple Burner Protectoglo Systems.” 
H 
BROWN INSTRUMENTS 
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THE EXACT EQUIPMENT to fil! your requirements can equipment can be shipped quicker and will cost you less 
usually be built from existing G-E designs. Like these G-E Heating Specialists, located in major cities through- 
five standard roller-hearth annealing furnaces. your out the country, have wide knowledge of vour heating 


Why You Should Ask For a G-E Bid 


CORRECT INSTALLATION is an accepted fact) when meet customers exact) requirements for continuous 
vou specify G-E equipment and supervision, This electric annealing and galvanizing of steel strip. Experienced 
furnace and induction preheat section were designed to installation men supervised the complete set-up. 
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processes and can assist you in selecting the proper 
furnace or induction heater. Let him help you te 
solve your problem, as he did for this plant 


THE PROBLEM: Iu 
neutral 
£(.1%. 


sinter carbides at a 
atmosphere, with temperature variation of 
Standard G-E equipment fit each requirement. 


On Furnaces and Induction Heaters 


FAST SERVICE WORK? During World War Il. six huge 
elevator furnaces annealed aluminum at a southern plant. 
When their Chicago plant opened, the Chicago G-E Servy- 
ice Shop quickly dismantled and transported these furnaces 
to the new plant, then rebuilt and erected them as bell- 
type furnaces. The shop nearest you is just as willing to do 
the large or small repairs you may need —and their phone 
is answered at any hour. 


THE RESEARCH DISCOVERIES 


vances in heat-treating made by G-E laboratories are 


and engineering ad- 
passed on to you as better equipment, and as invaluable 
process information. From General Eleetrie has come such 
developments as furnace brazing, the first resistance- 
eleetric furnace, stepless temperature control for electric 
furnaces, the first’ protective gas-atmosphere producer 
plus pioneering work on electronic induction heating. We 
shall continue to earn your respect and business by pro- 
viding the highest quality equipment and the most ad- 
vanced designs to fit your exact needs. 


WHEN YOU DEAL WITH G-E on heating equipment. here 
is what you receive: (1) proper equipment from hundreds 
of existing designs—or we will build special equipment 
to suit your needs (2) correct installation supervised 
by experienced men (3) experienced application men 
to help solve your heating process problems (4) fast repair 
work from nearby G-E Service Shops (5) plus develop- 
ment leadership on products and processes, Consider G-E 
equipment for these heating processes: brazing, sintering, 
porcelain-enameling, wire-enameling, general heat-treat- 


ing, and annealing malleable iron. 


ASK FOR THE SERVICES «of a 
when vou have heating problems or are considering new 
eall the nearby G-E Sales Office. ot 
N. Y. 


Consider well his proposal for itis no idle boast when we 


Heating Specialist 


heating equipment 
write General Electric Company, Schenectady 5, 


sav of G-F furnaces and induction heaters... 20-100 


Yoou can foul Con tilence in — 
GENERAL ELECTRIC 
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there's real ventilation- 
2¢ air channels 
in every HVWM Ruft-LBuf? / 


Evenly distributed ventilation, too. That means air-cooled opera- 
tion even under severest use—more pressure without burning—faster 
cut—more composition mileage—and longer life for the buff. Air 
rushes into those extra large holes at the center, circulates right 
through the wheel, and escapes at the face. This constant flow of 
air—plus the fanning effect of the ruffles at the face—eliminates 
excessive beat. 

Now take a look at the rest of these features: There’s an extra 
safety factor in the rugged steel ring that anchors the cloth at the 
center; every buff is perfectly balanced; and that exclusive H-VW-M 
Red-E-To-Use Face is all set to take composition without raking 
or truing. Ruff-L-Buffs are available in a wide variety of types and 
weights for any application—to do a better buffing job for you. 
, Top quality buffs are just one of many results of over eighty 
ae ; years of constant electroplating and polishing development—a con- 
tinuing policy summed up in H-VW-M Platemanship . .. your work- 

an ing guarantee of the best that industry has to offer—not only in 
buffs—but in every phase of plating and polishing. 


For full information on Ruff-L-Buffs as well as all H-VW-M buffs ask for Bulletin B-100. 


Your combinotion, HANSON-VAN WINKLE-MUNNING CO., MATAWAN, N. J. 


PLANTS AT: MATAWAN, N. J. * ANDERSON, INDIANA 

SALES OFFICES: ANDERSON * BOSTON * CHICAGO CLEVELAND 
in every phase of plating and DAYTON * DETROIT * GRAND RAPIDS * LOS ANGELES * MATAWAN 
polishing—of a complete MILWAUKEE * NEW YORK © PHILADELPHIA «+ PITTSBURGH 
equipment, process and sup- ROCHESTER * SPRINGFIELD (MASS.) * STRATFORD (CONN.) * UTICA 
: ply line for every need. 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 
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Output up 150 pct 
with Red Sabre Bits 


Four identical lathes, side by side, pro 
duced identical parts in one of our cus 
tomers shops. Using both high speed 
steel and carbide tool bits, the rate per 
shift was set at 150) pieces per machine 
by the time-study engineers. 

One of the lathe operators heard about 
our Red Sabre tool bits from a friend. So 
he brought one to work and began using 
it. He surprised himself by tinishing j24 
pieces in one shift, earning a nice bonus. 

When he kept up his high rate, the 
payroll department began to ask ques 
tions. But a check-up showed that the 
operator's production was being reported 
correctly. In faet, his output increased to 


un average of 570 pieces. 


When the time-study men got to the 


Right) In a single operation these piercing 
dies, made of our BTR* tool steel, put 125 
holes in the aluminum accessory for pressure 
cookers shown at the right. The punches were 
in excellent alignment after heat-treatment, 
and showed little evidence of wear after 
producing 165,000 pieces without requiring 
regrinding. 


* BTR is an economical, general-purpose tool steel. 
Oil -hardening, it s easy to machine and heat-treaf. 
Tough and wear-resisting, it's low in distortion. 


bottom of the mystery they really beeame 
enthusiastic. Red Sabre bits were installed 
on all four lathes. Output reached as high 
as 400 by increasing speeds and feeds 

Red Sabre bits are mighty popular in 
this shop because both the machine opera 
tors and the management are reaping the 
benetits of the inereased output. 

Red Sabre is our super high-speed 
steel. It has more wear-resistanee and 
higher red-hardness than run-of-the-mill 
tool bits. Red Sabre tool bits, hardened 
Rockwell C-05 and 


ground accurately, are available all 


to a minimum of 


standard sizes. 


Like to try them in your shop? Order 


a couple frost us at 


ask your distributor about a trial. 


(Left) kitchen-ware maker uses 
BTR* for the die that blanks and 
draws .032-in. aluminum to accurate 
size. The fit between the die halves is 
held to close tolerance to assure 
proper flow of metal during the one 
stroke draw and to produce a smooth 
surface. This die has produced more 
than half a million pieces. 


sethlehem, Va., or 


HIGH-PRODUCTION DIE 


This blanking, drawing, and forming die is made 
of high-carbon, high-chromium tool steel (our 
Lehigh H) to make possible long production runs 
Operated in a 350-ton press, it produces end caps 
for a refrigeration unit. Hardened to Rockwell 
C-60, this die turns out about 100,000 pieces from 
3/16-in. steel strip before redressing is needed 
An air-hardening grade of tool steel, Lehigh H 
provides very high wear-resistance and the least 
amount of distortion during heat-treatment 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Remedy those 


fatigue-failures 


Tools such as chisels, that are subjected 
to repeated stresses, often fail suddenly. 
As the tools are made from shoek-resist 
ing steel, these sudden faiures ean loo! 
mysterious. But close examination of the 
failed parts will often reveal that) the 
failures were actually not sudden but 
eceurred by progression of a crack part 
way through the seetion, followed by 
sudden fracture of the seetion 

have a characteristie, 
smooth-rubbed surtace where the mitial 
erack opened up, and an imer erystalline 
gone revealed by the tinal sudden break 
Often the 


mooth-rubbed surface shows 


parallel “oyster-shell” markings, and 
may even show evidence of rusting. 
usually begin at a 
tress concentration This may be a 
notch, a poor fillet, tool mark, accidental 
hick, 


a stamping. Correcting such de 


mechanieal faults is the eure 
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The Company faced with cold forming this thread 
rolled depressed head machine screw said, ‘ We just 
wouldn'l attempt to moke it from any standard 
grode of 18-8!" 


When this Company wos asked to produce a 
second lot of these sheet metal screws from a 
regular 18-8,here was the reply:''Impossible 
—there’s too much punch breakage!” 


What would you do 


if you had to 

mass produce 

these fasteners 

from 18-8 stainless 

... Without “losing your shirt”? 


Both jobs were produced economically from a totally NEW chrome-nickel stainless! 


Both companies successfully turned out these jobs with new Carpenter Stainless 
No. 10 the first chrome-nickel Stainless to permit economical, mass produc- 


tion of severely cold headed and upset fasteners and other parts. Carpenter 


screws, and upset nuts made on automatic machines. In fact, it is suited for 
any job involving heading, extrusion, severe coining and swaging. And the 


corrosion resistance of No. 10 is slightly better than Types 302, 304 and 305. = 


Of course, because of its high nickel content, Carpenter No. 10 is subject to « 
present government regulations, and its supply is limited. Yet, we always like : 


to keep you informed about the possibilities of a product like this. Upon request, 
we will be glad to give you more information about No. 10— its corrosion resis- 
tance, cold workability, machinability ...as well as its usefulness for parts 
that must remain non-magnetic after severe cold working. So drop us a line 
on your Company letterhead, now... or any time. THE CARPENTER STEEL 
COMPANY, 133 W. BERN ST., READING, PA. 


Export Department The Carpenter Steel Co., Port Washington. N.Y --“CARSTEELCO” 


10 20 30 40 50 60 70 
Percent Cold Reduction 
Comparison of various Stainless Steels showing 
increase of tensile strength with percentage of 
cold reduction 


z Stainless No. 10 | 


takes the problems out of production 


4 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
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No. 10 work-hardens far slower than any of the conventional 18-8 grades. pest =a a ; 
. That's the secret of its success. That is why it is ideal for cold headed bolts, & ot Ce: 
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Have you investigated 
the new Lake Erie 


Die Casting 


FEATURING 


@ PATENTED “WEDGE CAM” TOGGLE 


© PATENTED “PRESSURE-PAC” 
INJECTION UNIT 


i 10 Models from 
ote tons for zinc, 
lead, tin, aluminum mag- 
nesium and brass. ee 
for complete details a 

Bulletin 23.1. 


LAKE ERIE HYDRAULIC PRESSES ore available in ony size... 
Plastics Molding—Forging—Metal Extrusion 


, - Standard, modified ond special designs—horizontal and vertical types—for Metal Working 
~Processing—Vulcanizing ~Laminating—Stereotyoe Molding—Die Casting— Briquetting— Baling Special Purpose 


THESE REVOLUTIONARY 
MACHINES ARE INCREASING 
PRODUCTION AS MUCH AS 


15% to 25% 
FOR LEADING DIE CASTERS 


MANUFACTURERS OF HYDRAULIC PRESSES 
AND DIE CASTING MACHINES 
* 


Oftces and Plant 


620 Woodward Avenue, Buffalo 17,N.Y 
Distrut Offices 
New York ¢ Cicaco and 
Representatives in Other Principal € 
United States and Fore 


snada by 


ties the 


en ountties 


Manuta tured in anada lroe Poundries Lid 


LAKE ERIE ® 
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U. S. Air Force crash trucks 
and rescue vehicles by 
American-LaFrance- 
Foamite Corp.,Elmira,N. Y., 
use Revere Aluminum 


Aluminum Conductor Busway, 
light and economicol, by 
Bull Dog Electric Products Co., 
Detroit, Mich, uses Revere 
Aluminum (EC Grode) Bar. 


Many makers of indoor and 
outdoor chairs and furniture use 
Revere Aluminum Tube. This 
choir by Lawnlite Co., Miam', 


Florida. 


The heart of this cylinder 
surfacing hone is a 
Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
Inc., North Chicago, lil. 


A Revere Aluminum Extruded Shape™® 
is used by the meat packing industry 
os smoke-sticks for hanging meats 
during the smoking process. Photo 
courtesy The Globe Co., Chicago, lil. 
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Industry Depend, Upon 
= 
Revere MEECts the of industry With a 
COileg Sheer, drawy tube, electrics bar and forg. 
4 "28S. Ang dustry knows the fine, “Niform Wality 
of Revere Aluminum Each “Uustomer, "quire. 
Ments, baseg thei, SP€Ccific USes of Revere 
Products, CCeives Carefy ‘tention by Revere 
Z Products “Sing aluminum, you are invited to 
a Utilize Revere Technica) Advisory Servicg 
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PACEMAKER 150-T OIL WAS USED 
to replace previous oil that was causing deterioration of gaskets 
and packing of the injection molding machine shown here. 


* 


PACEMAKER 150-T OIL SAVES 


MANUFACTURER UP TO ‘600.00 PER MONTH 


The injection molding machine (shown above) of Plasticks Inc. of Chicago was operating 
under 1000 p.s.i. at a water-controlled oil heat of 100 F to 120 F, 24 hours per day, 
7 days a week. 


THEN CAME TROUBLE! The hydraulic oil they were using was seriously damaging gas- 
kets and packing. So, they called in their Cities Service Representative ...and he recom- 
mended Cities Service Pacemaker 150-T Oil. 


THE RESULTS WERE PHENOMENAL! With Pacemaker 150-T, the machine was able to 
run far longer on an oil change than ever before! Machine filters were cleaner with each 
change. Gumming and deterioration were eliminated! ... AND DOWNTIME WAS CUT 
20% to 25% AT THE AMAZING SAVINGS OF $450.00 to $600.00 PER MONTH! 

You too can realize big dollar savings and increase production by relying on the full 


line of Cities Service Industrial Lubricants. Call your nearest Cities Service Representative, 


or write Cities Service Oil Company, Dept. B14, Sixty Wall Tower, New York City 5, 


CITIES SERVICE 


New York. 
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we've built a 


GIANT 


...to produce high vacuum in 
bigger chambers — at 


less cost—than ever before 


Say you're producing one of the modern 
metals that has wonderful properties but 
can't stand oxygen at high temperatures. 
You want to push out into the atmos- 
phere as much air or gas as possible at the 
lowest cost. You may need to exhaust 
down to 1/2000th of atmospheric pressure 
or as low as 1/75,000th of an atmosphere 
CVC supplies a serics of nonmechant- 
cal oil ejector pumps which can operate 
in this pressure range at rates well over 
10,000 cubic feet per minute, compressing 
air and gas to the point where mechanical 
pumping becomes highly ettictent—to 
pressures as high as 10 mm Hg where 
needed. And these unique pumps make 
possible a new order of operating econ- 
omy for large high vacuum systems. 
Whether your need ts for a single pump 
or a complete high vacuum furnace we 
will welcome an opportunity to talk with 
you. Write to Consolidated Vacuum 
Corporation, Rochester 3, N. Y. (A 
subsidiary of Consolidated Engineering 
Corporation, Pasadena, Calif 


Consolidated Vacuum Corporation 
cs high vacuum research and engineering 


formerly 


Vecuum Equipment Dept. 
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GREATER EFFICIENCY 


\ | 


A New Ipsen 400 Lb. /Hr. Automatic Heat Treat- > Ipsen's new radiant tube and 100%, forced con- 
me Unit equipped for martempering. Straight- vection heating design. Spring-loaded tubes seal 100% toreed cae 
through operation from heat through quench, automatically. Controlled atmosphere throughout Neenag 


wore 
or cooling, eliminates loading delays. assures bright, clean, scale-free work, 


Ipsen controlled atmosphere heat treating units are designed 
with 100% forced convection heating ‘to provide greater L 
efficiency. Built for temperatures up to 1850° F., they can 
profitably handle a wide range of work, both in small lots ‘e. 
and in production runs. 


These are some of Ipsen’s outstanding design features which 


will give you greater efficiency in processing: 


100% Forced Convection Heating—powerful alloy fan forces 
atmosphere around radiant tubes, under floor, and through 
the work. Provides faster heat recovery and uniform circu- 
lation. Fan is removable through baffle opening in hearth. 


Long Life, Radiant Tubes — withstand high temperatures, 
assure long, trouble-free service. Light in weight, are 
easier to remove, cost 50° less to replace 


New Sealed-in Silent Burners—provide accurate flame con- Demountable Boffies — assure complete circulation of 
trol, fast temperature buildup, complete combustion and atmospheres through the load and maintain uniform work 
uniform temperature. temperature Sectional-type construction permits easy 
replacement. Complete unit can be removed in ten minutes 


Samples for Free Estimate — find out how the new Ipsen 
Units can be applied to your job. Samples of your work will 
be run, procedures established in our new, modern lab, and 
cost estimates given without obligation. 


Write for New Litereture — illustrates new design 
features, gives complete specifications of various units 


IPSEN INDUSTRIES, INC. 723 South Main Street; Rockford, Ulineis 
Universal Units for CARBONITRIDING - CARBURIZING - HARDENING - BRAZING - MARTEMPERING 
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Make the step... from laboratory to production with Stokes High-Vacuum equipment 


For processing titanium, zirconium, hafnium, and other metals. . . 
for low-cost melting, annealing and sintering of metals which must be 
processed under vacuum, Stokes makes the vacuum furnaces. 


For the production of all high-vacuum processing equipment, Stokes has the 
largest and most diverse manufacturing facilities. 


We build to customers’ requirements, with a sure knowledge of what is 
and what is not practical. 


Stokes techniques of building vacuum processing equipment which 
works and produces in bulk at low cost have been developed 
during fifty years of experience with vacuum and high vacuum. 


Visit the Stokes plant and see for yourself that Stokes is first in 
Vacuum... first in the manufacture of vacuum processing 
equipment which takes you over 

the gap between the laboratory 

and commercial production. 

F. J. Strokes MActtinE COMPANY, 

PHILADELPHIA 20, Pa. 


STOKES MAKES Plastics Molding Presses / Industrial Tabletting and Powder Metal Presses / Pharmaceutical Equipment / Vacuum Equipment / High Vacuum Pumps and Gages / Special Machinery 
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* & & Twelfth in a Series to Industry on Aluminum Uses and Developments * * * 


EFFICIENT FRAMELESS BUILDINGS 


Behlen Manufacturing Company Opens Broad New Fields 


Many Important Sales 
Advantages Displayed in Popular 
Aluminum Tension Screens 


Simple installation, easy operation, long 
life and comparatively low cost are prime fea- 
tures of the aluminum tension screens made 
by the Ry-Lock Company Ltd., of San Leandro, 
California. These builder and owner advan- 
tages are heightened by the use of rustproof, 
rotproof, always attractive aluminum in both 
screens and screen framing. 

Ry-Lock, the first aluminum tension screen 
manufacturer in the country, uses Reynolds 
Aluminum exclusively in their quality line of 


tension screens for wood and metal windows 
of all types. Clingan and Fortier, Inc., one of 
the Reynolds Distributors in Los Angeles and 
San Franeiseo, serves the Ry-Lock Company 
with aluminum for sereen bars and hardware 
fittings. 


Ry-Lock Tension Screen installed 
on casement window. 


The aluminum construction gives Ry-Lock 
sales advantages not provided by other ma- 


terials. There is nothing to rot or warp. 
Aluminum does not require painting yet 
blends with any color scheme. Furthermore, 
users can be assured that surfaces adjoining 
the aluminum screens will not be streaked | 
with rust or corrosion stains. 

Tension sereens manufactured and distrib. | 
uted under the “Ry-Lock” name in the eleven 
Western states are a product of the Ry-Lock 
. The New York Wire Cloth Com- 


been licensed to manufacture and 


Company 
pany has 
distribute them in the other thirty-seven states 
under the name “Durall.” 


For a free copy of Reynolds 1953 Prod- 
uct and a complete 
index of technical literature and movies, 
write to Reynolds Metals Company, 
2576 South Third Street, Louisville 1, 


Kentucky. 


Design catalog, 


( Advertisement) 


In Modern Building Design and Construction 


Fourteen tractors, weighing 32 tons, suspended from roof ridge of frameless Behlen 
aluminum building. Insets show alternate methods of eave construction. 


Ample proof of what you can accomplish with aluminum and good design, 
is found in the popular frameless aluminum buildings produced by the Behlen 


Rustproof, Acid Resistant 
Aluminum Plays Important 
Role in Manure Spreader 


In this efficient combination of power box 
and manure spreader, the rustproof and cor- 
rosion resistant advantages of aluminum are 
used to withstand manure acids. 

The Farmhand Power-Box sits on track, 
wagon or trailer with equal ease. When con- 
nected to a source of power, the bed of the 


the load back to a Farmbhand 
Attachment for the final flip that 
distributes manure evenly over the field. 


box moves 


spr eader 


Because of the corrosive action of manure, 
both pieces of equipment are made primarily 
of aluminum and treated They are 
manufactured by The Farmhand Company, a 
division of Superior Separator Company, 
Hopkins, Minnesota. 


“ ood. 


Manufacturing Company of Columbus, 
| Nebraska. 

Designed primarily for industrial, farm 
and military use, these straight side, frameless 


Behlen buildings are constructed without up 
right support members for walls or in the 
interior, and without truss support for the 
gable-type roof. 

Deeply corrugated aluminum panels for 
walls and roofs are bolted together at the 


eaves and roof ridge to form a continuous 
arch. The arch sections are in turn bolted to 
each other to form a complete, weatherproof, 
load-bearing shell. 

Panels for the Behlen buildings are made 
from to 72-inch aluminum alley 
sheets, corrugated to a depth of 744 inches, 
This corrugating adds so much rigidity that 
each arch section has the same strength as an 
I beam of equivalent weight, 

All of the important advantages of strong, 
light weight, rust-proof, heat reflecting, main- 
tenance-lree utilized the 
maximum by progressive Behlen engineers. 


aluminum are lo 
To get similar advantages in your products, 
have a Reynolds Aluminum Specialist assist 
you on new or redesign problems. 

Reynolds Aluminum Specialists will be glad 
to work with you, just as they have worked 
with Behlen and countless other companies. 
This assistance is yours without obligation 
through the Reynolds office or Reynolds 
Distributor listed under “Aluminum” in your 
classified telephone directory. Or write direct 
to Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


Printed in U.S.A. 
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(Continued From Preceding Page) 


Aluminum Drive 
Rivets Save Production 
Time and Money 


Aluminum rivets, nuts, bolts, serew, washer, 
cotter-pins and other mechanical fasteners are 
produced by a number of leading manufae- 
turers who rely on Reynolds for top quality 
material. A typical example, is the aluminum 
Southeo Drive Rivet, one of several aluminum 
fastening devices made by the South Chester 
Corporation of Lester, Pennsylvania. 


The photograph illustrates how a hammer- 
driven pin expands the prongs of this patented 
rivet,drawing panels together ina tight, secure 
joint. Thus blind joints made with aluminum 
Southeo Drive Rivets are quickly and easily 
completed, There's no bucking, trimming or 
grinding. Onee driven, the inserted grooved 
pin cannot work loose even under severe 
vibration. 

Lse of rustproof and corrosion-resistant 
aluminum fasteners with aluminum = assem- 
blies prevents any possibility of galvanic re- 
action between dissimilar metals when they 
may be subjected to moisture or water. 


For your free copy of the valuable 


' handbook “Fastening Methods for 
1 Aluminum,” plus a complete index of 
; Reynolds technical literature, write on 
1 your business letterhead (otherwise the 
: book is $1.00) to Reynolds Metals 


Company, 2576 South Third Street, 
Louisville 1, Kentucky. 


Return Flight 
As Guaranteed 


Printed in U.S.A. 


Reynolds Aluminum Foil Now Used As 


Facing for Glass Fiber Insulation 
Gustin-Bacon Manufacturing Company, makers of Ultralite and Ultrafine 
lass fiber insulations, now offers this material faced with Reynolds Aluminum 


foil... another example of the fast gre 
foil in many industries, 


Growing Industries Rely 
on Reynolds Aluminum 
Fabricating Service 


More and more companies in diversified 


| industries are taking advantage of Reynolds 


complete fabricating service for aluminum 
parts. As an example, illustrated below are 
two types of aluminum shelving produced by 
Reynolds Parts Division for the refrigeration 
industry. 

Vertical freezer shelves are made from 
Reynolds high strength aluminum alloy sheet 
to which aluminum tubing is cleanly and 
securely brazed. These shelves provide a high 
degree of heat transfer efficiency in addition 
to being rigid and durable. They are available 
with a plain anodized or Alodized finish. One- 


piece, Reynolds Aluminum refrigerator shelv- | 


ing, with a corrosion-proof and chip-proof 
plain or color anodized finish, is also rigid 
and attractive. 

Whether you want final assemblies, com- 
pleted parts, blanks or roll-formed shapes, 
you ll find the extensive facilities and tech- 
nical assistance of Reynolds Parts Division 
real value. Contact the nearby Reynolds office 
listed under “Aluminum” in your classified 
telephone directory or write Reynolds Metals 
Company, Parts Division, 2065 South Ninth 


| Street, Louisville 1, Kentucky. 


Here's tomorrow's weather forecast: SNOW 
followed by litthe boys on sleds... and big 
fellows with snow shovels. 

You can cut down on those backaches, how- 
ever, if vou have a featherweight aluminum 
snow shovel like the one illustrated here, that’s 
made by the Hamlin Metals Products Com- 
pany of Akron, Ohio. 

Hamlin, like other manufacturers of quality 
products, relies on Reynolds Aluminum to 
add dependability plus sales appeal to their 


Its Sno” Fun Without A Light, Aluminum Shovel! 


wwing list of applications for aluminum 


A one-half inch thick pad of the glass fiber 
with .0007-inch aluminum foil is commonly 
used as a furnace jacket liner. The radiant 
heat reflecting surface of the foil, plus the pad 
of insulation, keeps the jackets cooler and 
reduces popping noises due to the contrac- 
tion and expansion of the easing. Leading 
manufacturers of furnaces are using more and 
more aluminum foil faced Ultralite and  ltra- 
fine for this purpose. 


Air conditioning ductwork insulated 
with foil faced Ultralite 


Ultralite faced with .0025-inch aluminum 
foil also provides a complete vapor barrier in 
the insulating of air conditioning ducts. The 
aluminum foil barrier prevents condensation 
from forming on the cold duct surface or in 
the bulk insulation. And since aluminum, 
Ultralite and Ultrafine are all fire-resistant, 
this insulation passes city building codes. The 
0025-ineh foil faced Ultralite is also used ex- 
tensively in the insulation of metal buildings. 

The Gustin-Bacon Manufacturing Company 
has its general offices in Kansas City, Missouri, 
and maintains branch offices and distributors 
in a number of large cities. 


| 


For information on the application of 
Reynolds Aluminum foil in your products 
write Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


snow shovels. They make the light weight, 
rust-free blades with a Reynolds hard 
aluminum alloy. 

Remember—whether you are designing or 
manufacturing anything from snow shovels to 
steam shovels, Reynolds Aluminum Specialists 
are ready to help you get the most from 
aluminum. Call your Reynolds office listed 
under “Aluminum” in your classified tele- 
phone directory or write Reynolds Metals 
Company, 2576 5. Third St., Louisville 1, Ky. 
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Looking for something special 7 


J&L provides you with Cold Finished Steel that’s— 


CARBON RESTORED . . . ANNEALED 
NORMALIZED . . . BRIGHT ANNEALED 


Our cold finishing bar mills now mean cash in the till for you... 
include a modern controlled atmos- —_ cash that’s measured in terms of 
phere furnace for the thermal treat- _ cold finished bars that lower pro- 
ment of cold finished steel. This duction costs, increase output and 
latest addition to Jones & Laughlin —_ assure top-flight quality in the fin- 
Stee! Corporation facilities can ished products you are producing. 


JONES & LAUGHLIN STEEL CORPORATION, 


Jones & Laughlin Steel Corporation 
405 Gateway Center, Pittsburgh 30, Pa. 


(CD Without obligation please send me your booklet 
“Extra Services to Users of Cold Finished Steel.” 
(_] Please have your representative call. 


Nome 
Title 
Company 


Address 


Why not get in touch with J&L 
today? We'll be glad to provide de- 
tailed information relating to your 
specific needs. Our contact metal- 
lurgists are available to work with 
you to determine how you can use 
these special J&L cold finished steels 
to gain the advantages of improved 
machinability, exact mechanical 
properties, increased ductility, or 
elimination of the necessity to re- 
move “decarbed” surfaces. 


PITTSBURGH, PA. 


FEBRUARY 1953, PAGE 


? 
24 
4 
f y 
q 
| | 
| 
| | 
| | 
| 
| 
4 | 
| 
| 7 


THUMB TACKS 


=) TO BOMB RACKS 


UNIVERSAL 
TESTING MACHINE 


Every Riehle Pendomatic 

Universal Testing Machine is 

the equivalent of five testing 

machines in one because it 

has five standard scale ranges. 

You select the most logical 
range for your test; then, merely turn the 
selector knob and conduct your test. On 
the same Riehle machine, you can test 
specimens with relatively low-rupture- 
seints or large, high-yield-point speci- 
mens. No accessories are needed, Guaran- 
teed accuracy is within 4 of 1%. 


Hydraulic and Screw Power Types 


Riehle Universal Testing Machines are 
built with hydraulic loading unit or screw 
power loading unit. Each type is avail- 
able in a variety of sizes, with capacities 
up through 400,000 Ibs. Ask your Riehle 
representative or write our factory for 
illustrated catalogs. 


capacity Riehle Sc 

Power Universal T Machine i! 
trated. Photo courtesy of USAF Institute 
Wright-Patterson Air Perse Se: 


RIEHLE TESTING MACHINES 


Divisien ef AMERICAN MACHINE AND METALS, INC. 
East Moline, lilinois 


"'ONE 1S WORTH A THOUSAND EXPERT 2 
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Engineering 


Digest 


NEW PRODUCTS 


Furnace Refractory 

Even though one end of the brick 
is incandescent — having been heated 
to over 2000° F.— the operator holds 
the brick in his bare hand. This high 
degree of insulating ability, combined 
with light weight, results in low heat 


capacity and makes Carborundum’s 


Alfrax BI “bubble-brick” particularly 


suited for furnace construction. Con- 
sisting of bubbles — hollow spheres of 
aluminum oxide specially bonded to- 
gether —this refractory material is 
one of the most heat resistant. 

For further information circle No, 242 
on literature request card on p. 32B 


Barrel Plating 

The Hanson-Van Winkle-Munning 
Co. has announced new submerged 
barrel plating equipment which com- 
pletely immerses the plating barrel in 
the electrolyte. All surfaces of the 
work receive a uniform solution bath 
because no part of it can be exposed 
to the air while tumbling. The com- 
pletely submerged barrel also permits 
greater current density and thus faster 
plating. The new equipment includes 
both barrel and plating tank. The 
barrel is hexagonal, 14 in. in inside 
diameter, 125 and 150 |b. capacity. 
For further information circle No, 243 
on literature request card on p. 32B 


Removal of Oxide 
From Copper Alloys 
A procedure developed by Enthone, 
Inc., eliminates the use of acids in 
removing cuprous oxide from the sur- 
face of copper and copper alloys. The 
procedure involves converting the cu- 


prous oxide to cupric oxide by the 
Ebonol “C” The black cupric 
oxide that is formed by this treatment 
is easily removed by dilute acids, such 
as dilute sulphuric acid, or by sodium 
cyanide. The process is applicable to 
pure copper, tin phosphor 
bronzes, brasses, and copper alloys 
containing silicon and aluminum. 

For further information circle No, 244 
on literature request card on p. 32B 


process. 


bronzes, 


Preparing Aluminum 
Surfaces for Welding 

A new process used in preparing 
aluminum surfaces for welding has 
been announced by Northwest Chemi- 
cal Co. The new Alkalume process 
thoroughly removes all soils and ox- 
ides without harming metal, thereby 
reducing surface electrical resistance 
to a value of 0 to 10 microhms. Tests 
on various alloys and gages of metal 
indicate that production welds meet 
specified values for 
shear strength. Graphs of perform- 
ance curves are available. 
For further information circle No. 245 
on literature request card on p. 32B 


penetration and 


Vacuum Gage 
Measuring absolute pressures from 
atmospheric down to 0.0001 mm., the 


type 511 Alphatron vacuum gage em 
ploys a principle of operation related 
to the conventional hot filament ion 


ization gage. The important difference 


National Research 


is that this new 
Corp. gage employs a shielded radio 
active source instead of a hot filament. 


Alpha particles ionize the gas. lon 
ization current produced is measured 
by a 
to give 


amplifier which is calibrated 


absolute pressure milli 
meters of mercury. 

For further information circle No. 217 
on literature request card on p. 32B 
Powder Cutting 
“Ferrojet” 
unit for powder cutting of stainless 


A new powder dispensing 


and other hard-to-cut steels is an 
nounced by National Cylinder Gas Co, 


This model provides greater uniform 


Heavy-Duty Billet Breaker 

One of America’s largest steel fabri- 
cators has installed a new Lake Erie 
hydraulic press for the breaking of 
steel billets used in the production of 
medium and artillery shells. 
This horizontal column-type press ex- 
erts a total force up to 1500 tons, and 
is designed to split blooms ranging 
from 5 to 20 ft. in length into billets 


large 


measuring from 5 to 24 in. long. The 
cross sections of these billets range 
from 5 to 12 in. square. Breaking is 
done by a large anvil mounted on a 
moving platen which is driven toward 
the resistance platen on which are 


mounted two other anvils spaced 


equally distant from the moving anvil. 
For further information circle No. 246 
on literature request card on p. 32B 
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For Brass and Copper Tubing 
that will LAST... 


Alert tubing buyers everywhere have been quick 
to take advantage of the savings offered by H & H 
METALFLO. Originated and manufactured 
exclusively by H & H, this Brazep Brass tubing 
can be substituted for seamless tubing wherever 
economy is a factor . . . whether it be in the house- 
hold accessory field as illustrated above, or in the 
manufacture of bathroom fixtures, automotive, 
truck and tractor parts. So to cut your tubing 
costs, why not take this advice? For brass and 
copper tubing and fabricated parts that will 
last, see your nearby H & H representative first. 


HaH TUBE AND MANUFACTURING COMPANY 
256 North Forman Avenue, Detroit 17 


and ar of — the 


METALFLO LOCKSEAM 


COIL STRIP 


SEAMLESS TUBING 


METALFLO 
(BRAZED) 


METALFLO is fabricated in O.D.'s of Ya" through 1%" in 
wall thicknesses of .035”" and lighter. It is also available 
in cut or random lengths, or formed to your specifications. 


TUBULAR PARTS 


a 


ity of powder flow as a result of im 
provements in the powder regulating 
and ejecting mechanisms. It is also 
portable. Gas pressure and rate of 
powder flow are maintained automati- 
cally by the dispensing unit. The 
powder control valve is also automatic, 
operating simultaneously with the 
turning on and off of the cutting 
oxygen valve on the torch. Machine 
and hand torches are available for use 
with dispenser. 

For further information circle No. 245 
on literature request card on p. 32B 


Ton Exchange Demineralizer 
The Penfield Mfg. Co. has announced 
the addition to its line of new ion- 
exchange demineralizers designed for 
users of up to 100 gal. per hr. of super 
purity water. The 
new monocolumn 
demineralizer is 
exceptionally 
compact, requil 
ing for its instal 
lation only 2 by 2 
ft. of floor space. 
After 
only once chrough 


passing 


the monocolumn 
of mixed cation 
and anion resins, 
the raw water is 
stripped of all 
impurities. <A 
flow meter on ihe 
influent enables 

the user to con- 

trol the water in 

take for the most 
efficient ion-exchange action and an 
electric purity meter provides contin 
uous indication of the purity of the 
demineralized water being received at 
the effluent. 

Production of super-purity water is 
completely automatic, without the use 
of heat or steam power. Operating 
costs average 15 to 30 cents per 1000 
yal. for mineral-free water equivalent 
to triple-distilled, as compared with 
distillation costs of $2 to $6 per 
1000 gal. 

For further information circle No. 249 
on literature request card on p. 32B 


Slack-Tube Manometer 
An improved Series No, 1211 flexible 
slack-tube manometer, equipped with 


a convexed spring-steel scale for rigid- 
ity in use and flexibility for carrying, 


is announced by F. W. Dwyer Mfg. Co. 
It rolls up into a small unit to fit into 
pocket or service kit. It can be rolled, 
twisted or bent into any shape, to 
return to a full length U tube. 

For further information circle No, 250 
on literature request card on p. 32B 


Portable Hardness Tester 

A new Ernst tester, available through 
Newage International, permits metal 
producing and metalworking plants 
to obtain superficial readings with a 


portable instrument. This hardness 
tester gives direct dial reading in 
Rockwell 15N scale over the range 
70 to 95. 

For further information circle No. 25 
on literature request card on p. 


Ultrasonic Degreaser 

A completely new method for fast, 
efficient degreasing of metal parts 
has been announced by the Topper 
Equipment Co. Heart of the new Cir 


cosonic degreaser is the General Elec 
tric ultrasonic generator. This is used 
in conjunction with specially developed 
Circo vapor degreasing equipment and 
technique. The ultrasonic generator 
converts high-frequency electrical en 
ergy into high-frequency mechanical 
vibration by means of a quartz crystal. 
This energy is transmitted up through 
the cleaning tank. The region above 
the crystal is greatly agitated, accel- 
erating the normal cleaning action. 
After ultrasonic cleaning, the part: 


are rinsed by fresh, clean fluid and 
quickly dried by the vapor process. 
For further information circle No. : 
on literature request card on p. 


Cold Treatment of Metals 
Bowser Technical Refrigeration has 
announced a new line of units for the 
cold treatment of metals. The new 
units, with ranges from —50 to — 200 


F., have several applications. Cutting 
tool life can be greatly increased; 
distortion and cracking resulting from 
grinding can be eliminated; dimensions 
of precision parts, gages and tools can 
be stabilized. Cold treatment will im 
prove expansion fitting, salvage out 
of-size dies, increase hardne and 
lengthen the life of carburized alloy 
gear steels, blanking and forming die 
and plastic molding dies. 

For further information cirele No. 253 
on literature request card on p. 32B 


Cutoff Press 


A 35-ton press, with air-operated 


clutch and brake, has been announced 
by American Roller Die Corp. The 
new Ardcor press was developed as a 
cutoff machine in conjunction with 
When the 


press is equipped with rails for a 


Ardeor cold rolling mills. 


“flying cutoff die”, a heavy-duty 
switch is provided on the press to 
operate the clutch automatically when 
the stock actuates the flag on the run 


out table. This same press can also 
be equipped with bolster plates in 
place of the rails and be arranged for 
continuous automatic operation, 

For further information circle No. 254 
on literature request card on p. 32B 
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; Lins Loftus Universal Thermo-Induction fur- 
Lh) fj nace is the most flexible 60-cycle billet heater 
t e I r S t *, ever designed. You can heat every non-ferrous 
i metal, in the same furnace, either consecutively 
Cc re) m p | be t fo | y : or simultaneously, to its respective forging or 
extrusion temperature. The unit maintains high 
efficiency, constantly, even when 


heating short-length billets. 


' n A u Cc ti oO n Loftus Thermo-Induction gives 


universal.... 


you the most practical, depend- 


able, and efficient method of 


£ heating non-ferrous metals. You 
H 7 AT > R o achieve uniform heating in a matter of seconds. 
= 5 i Production is continuous, and completely auto- 


matic. The press operator controls the furnace. 


Separate, positive control of each coil is at his 


fingertips. 


The Loftus 60-cycle Thermo-Induction Heater 
illustrated is designed to heat copper, brass, 
aluminum, and cupro-nickel for extrusion pur- 
poses. The unit is readily adaptable for 
forging and rolling processes. It is pos- 
sible, with this billet heater to heat a 5” 
dia. Aluminum billet to 800° F., an 8” dia. 
brass billet to 1550° F., and a 10” dia. cupro- 
nickel billet to 1950° ALL AT THE SAME TIME, 
IN THE ONE FURNACE. Each billet is heated 
independently . . . from a single control panel. 


Send Today, for Booklet describing Loftus 


60 Cycle Induction Heating in Detail 


610 Smithfield Street Pittsburgh 22, Pennsylvania 


/ 
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4 Designers and Builders of Industrial Furnaces 


IN MANUFACTURERS’ LITERATURE 


280. Abrasive Wheels 

Operating suggestions and recom- 
mended wheels for finishing stainless. 
Manhattan Rubber Div. 


281. Alkaline Etching 

Bulletin on new type of alkaline etch- 
ing compound for all aluminum alloys 
includes case histories. Diversey 
282. Alloy Selection 

Chart to select alloy for given corro- 
sive problem. 350 corrosives included. 
Cooper Alloy Foundry 
283. Alloy Steel 

32-page book on abrasion resisting 
steel. Properties, fabricating character- 
istics, uses. U.S. Steel 
284. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabri- 
cation, welding. Great Lakes Steel 
285. Alloy Steel 

40-page book on heat treated alloy 
steel plate for maximum abrasion and 
impact resistance. Details on uses; 12 
pp. of technical data. Jones & Laughlin 
286. Alloy Steel 

176-page bound book on hardenability, 
mechanical properties, heat treatment 
and applications of alloy steels. 28 pages 
of tables at end. U. S. Steel 
287. Alloy Steel 

68-page “Aircraft Steels” booklet in- 
cludes revised military specifications. 
Also stock list. Ryerson 
288. Alloy Steel 

16-page booklet, “Alloy Steels and 
How to Get the Most Out of Them”, 
contains seven case histories selected 
from widely varied fields. Republic Steel 
289. Aluminum Bronze 

Engineering manual on wrought forms 
of aluminum bronze. Mueller Brass 
290. Atuminum Castings 

Brochure “How To Cut Die-Casting 
Finishing Costs” deals with aluminum 
castings. Monarch Aluminum 


291. Aluminum Heat Treating 

8-page Bulletin 5912 on solution heat 
treating, annealing, stabilizing and ag- 
ing of aluminum. General Electric 
292. Aluminum Melting 

8-page Notes on Aluminum deals with 
protecting molten aluminum, degassing 
and grain refining. Foundry Services 
293. Ammonia for Heat Treat 

Booklets on “Applications of Disso- 
ciated Ammonia”, “Ammonia Installa- 
tions for Metal Treating”, “Nitriding 
Process”, “Carbonitriding”. Armour 
294. Annealing 

12-page Bulletin 5797 on electric- 
furnace annealing of malleable iron. 
General Electric 
295. Anodizing 

Data on aluminum racks with copper 
hooks for anodizing. National Rac 
296. Are Welding 

Bulletin on procedure for metal arc 
welding of copper and copper alloys. 
Krembs & Co.. 
297. Atmosphere Furnaces 

Information on gas-atmosphere high- 
production furnace for bright annealing 
of copper alloys. Holcrojst 
298. Atmospheres 

8-page Bulletin SC-155 discusses fol- 
lowing controlled atmospheres: RX, 


DX, NX, HNX, AX, HX. Compositions, 
= effects on steel, drawings 
of generators. Surface Combustion 


299. Barrel Finishing 

22-page book on single-unit installa- 
tion to yield savings up to 95% in fin- 
ishing various parts. Almco Div 


300. Barrel Plating 

Bulletin PB108 on submerged barrel 
plating. Hanson-Van Winkle-Munning 
301. Barrel Plating 


Folder on barrel plating with unique 
contact arrangement for maximum cur- 
rent distribution. Daniels 


309. Brazing 
Free sample of silver brazing-alloy 
reformed washer coined from wire. 
ucas-Milhaupt Engineering 


310. Brazing 

50-page text GEA-3193 describes the 
methods and applications of electric- 
furnace brazing. General Electric 


311. Brazing and Annealing 
Bulletin on high speed heating for 
brazing, flame annealing, flame harden- 
ing, selective heating, and heating for 
forming. Gas Appliance Service 
312. Brazing Applications 
48-page manual on all aspects of 
silver brazing applications and prob- 
lems. American Platinum Works 


313. Brazing Stainless Steel 

Illustrated booklet, “Bright Anneal- 
ing, Hardening and Brazing Stainless 
Steel”. Sargeant & Wilbur 


314. Brazing Titanium 


Data sheet on use of a new flux for 
brazing titanium. Handy & Harman 


487. Pickling 


A book that has served its industry 
for 29 years merits more than passing 
mention. Such a publication is the 
80-page book, “Efficient Pickling”,* 
which is now available in a new fifth 
edition, the first revision of the mate- 
rial in eight years. This publication 
is directed to every metals engineer 
who has a scale-removal problem or a 
job of surface preparation. 

There are countless variations to the 
pickling process. In all of them, the 
central problem is to get all the scale 
off the metal (in this book, ferrous 
metal) as efficiently as possible and to 
leave the metal undisturbed. A very 
high percentage of pickling operations 
involve an inhibitor or “pickle control” 
ingredient which is added to prevent 

*Vublished by American Chemical 
Paint Co. Copies are available at no 
charge to readers of Metal Progress 
who circle No. 487 on the request card, 
page 32B. 


the acid from dissolving the metal and 
pitting it. Such additives are amply 
discussed and net savings from their 
use are indicated. 

Efficiency and economy of pickling 
depend on acid and inhibitor concen 
trations, temperature, time, agitation 
and other variables. The text, graphs 
and charts of this book will be of 
value in finding the optimum combi 
nation of variables. Especially helpful 
will be the recommended record forms 

pickle logs — which are illustrated 

All the details of pickling are cov 
ered, including pickle bath test proce 
dures. The final section of the book 
suggests proper practices for pickling 
various types of products — billets, 
alloy steel forgings, seamless tubing, 
pipe for enameling, wire rods, narrow 
strip, cold drawn bars, galvanized 
sheets, tin plate, castings, machined 
steel parts, stainless steel and others. 
A ten-page appendix of tables sum 
marizes much of the information pre 
sented in the text. 


302. Bimetal Applications 
64-page book on application of ther- 
mostatic bimetal. Property charts for 
30 types. Design formulas. W. M. Chace 
303. Black Oxide Finish 
Four-page article “Low-Cost Black 
Oxide Finish on Steel by Chemical Dip 
Method”. Mitchell-Bradford 


304. Blackening Compounds 
Bulletin on blackening compounds 


(for ferrous alloys) to AMS Spec. 2485 
Swift Industrial Chemical 


305. Blackening Copper 

Bulletin of operating instructions for 
blackening and coloring copper and 
copper alloys. Enthone 
306. Blast Cleaning 

it mo Bulletin 400 on biast cleaning 
installations for large work. Pangborn 
307. Blast Cleaning 

12-page bulletin on 6 and 12 cuft 
machines for blast cleaning. Pangborn 


308. Brass Foundry 
Article discusses fume control in brass 


foundry. 8 sketches of installations. 
R. Lavin & Sons 


315. Bronze Electrode 

Data sheet on phosphor bronze arc 
welding electrode for phosphor and 
manganese bronzes. Weldwire 


316. Bronzes 

Folder gives tables of properties 
‘hardness, tensile, fabrication, physical) 
as well as uses and forms and other 
data on phosphor bronzes. Chase Brass 


317. Buffing Calculator 
See review on page 25. American Buff 


318. Burners 


Bulletin on combination gas and oil 
burner. Ra-Diant Products 


319. Burners 
16-page Bulletin 1220 on long-flame 
burners, gas, oil, or gas and oil. Bloom 


320. Burners 

16-page bulletin on selection of gas 
burners. Western Products 
321. Calrod Heaters 

16-page Bulletin 5866 gives 14 case 


histories on use of electric heating 
elements. General Electric 
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LOOK, JOE ! 


THE ONLY FAST, 
ECONOMICAL WAY 
TO RELINE THAT 
FURNACE or BOILER 
is the “CLIPPER WAY” 


A CLIPPER 


ANY SPECIAL SHAPES... wasonny saw 
WILL PAY FOR 


Skews, Splits, Angles, Soaps ITSELF FROM 
YOUR SAVINGS 


CUT IN SECONDS WW TIME AND 


WITH A 
Lee Every shape and 
size refractory cut 
in seconds! Per- 
fect fitting reline 
jobs that last longer ve 
— cost less. And Rh It’s scientifically balanced to pig 
ur ive you wer 
DUSTLESS cutting, For full details 


It’s YOURS on... 


FREE APOTHECARIES WALL 


on f TRIAL... BENEDICT STREET WATERBURY CONN, 


PRICED FROM 
Discover how CLIPPER will 


increase profits by increasing 
Production at reduced costs 
“On the Job’ FREE TRIAL 


“gU2zeR” HIGH SPEED Gos FURNACES 


2400° F. 


DEPEND on CLIPPER attained quickly with 
SUPERIOR BLADES 
+++ specifications of Abra. BUZZER High Speed 
sive, Di & “CBR” 
(Brook Blades guar. Full Muffle Furnaces. 
anteed to, ‘Consistently Pro- Desi 4 sty hieh 
POUR ONLY BUSINESS wide the fastest cut... at the esigned primarily for hig 
| FOR NEARLY 20 YEARS. .. — carbon and alloy steels. 
MOSEL MASONRY & CONCRETE 
SAWING “4 OUT of 5” Concrete Saw 
Users Choose 
CLIPPER “CONSAWS" NO BLOWER or POWER-NECESSARY 
+. just connect to gas supply 


FROM YOUR NEAREST 
Va So. FACTORY BRANCH For Sawing Repair 
-SEE BELOW Patches and Trenches , : 
in Floors, Runways 
and Streets 
5 moDets “BUZZER” Atmospheric 
Pot Hardening Furnaces 


GAS or ELECTRIC 
POWERED 
et assure even heat up to 


; CLIPPER MANUFACTURING CO Fs 1650° F. 
Suite 407, 2800 Warwick, Kansas City 8, Mo. 4 n 7 Used for Salt, Cyanide and Lead 
al Melting Aluminum. 


CO CLIPPER MASONRY CLIPPER ABRASIVE 

SAWS BLADES 
OUSTLESS MODELS Ower Cory 
DRY ONLY MOOELS CLIPPER DIAMOND 


Send for the complete 
consaws BLADES 99 IND 


“BUZZER" catalog today. 


CHARLES A. HONES, rnc. 


Baldwin; L.I., 


COMPANY 


IN CANADA PO BOX 476. ADORESS 


WINDSOR ONTARIO ciry STATE 


523 Se. 
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Carbide Segregation 
Effect of carbide segregation in tool 


steel. Latrobe Steel 
323. Carbide Tools 


48-page catalog on carbide tools 
Nelco Tool 
324. Carbon Control 

Catalog T-623 describes the Micro- 


carb control system that continuously 
measures the active carbon in the fur- 
nace atmosphere during heat treatment 
Leeds & Northrup 


325. Carbon Control 
Technical report on instrument for 
control of carbon potential of furnace 


atmospheres. Lindberg Engineering 
326. 


Carbon Steel Castings 
Data folders on four types of carbon 
steel castings. Composition, properties, 


hardenability bands, uses. Unitcast 
327. Carbonitriding 
Literature on Ni-Carb ‘carbonitrid- 


ing) treatment for surface hardening 
American Gas Furnace 


328. Carburizing 
Data folder on Aerocarb E and W 


water-soluble compounds for liquid car- 
burizing. Case depth vs. time curves 
Per cent carbon and nitrogen penetra- 
tion curves. American Cyanamid 
329. Cast Iron 

38-page brochure on gray iron casting 
procedures and products. American Car 
and Foundry 


330. Castings, Bronze 
16-page booklet on sand and centrif- 
ugal castings. Amer. Non-Gran Bronze 
331. Chromate Coatings 
Folder gives characteristics and uses 
of chromate conversion coatings on 
nonferrous metals. Allied Research 
332. Chromium Stainless 
12-page book on fabrication and use 
of Type 430 stainless steel. Sharon Steel 
333. Chromium Stainless 
12-page book, “Type 430 Stainless 
Steels as Alternates of the 18-8 Series”. 
Fabrication data, four pages of com- 
parative corrosion ratings for Types 
430, 302 and 316. Republic Steel 
334. Cleaner 
Folder gives data on metal cleaners 
for use with water in still-tank or 
spray-washing equipment. Solventol 
335. Cleaning 
12-page bulletin on washing and dry- 
ing machines; conveyor, cabinet, drum 
and vertical types. Industrial Systems 
336. Cleaning 
20-page bulletin 214 gives performance 
on Rotoblast cleaning. Pangborn 
337. Cleaning 
Bulletin on equipment for cleaning 
and pickling of shell cases and other 
ordnance items. Alvey-Ferguson 
338. Cleaning Equipment 
Folder on degreaser. Data on differ- 
ent models. Topper Equipment 
339. Cleaning Equipment 
and Materials 
Series of attractively illustrated bul- 
letins informs concerning dry cleaning 
process, degreasers, metal parts wash- 
ers, degreasing solvents, emulsion and 
alkaline cleaners and _ rust-proofing 
compounds. Detrexr Corp 
340. Cleaning Stainless 
8-page booklet on care and cleaning 
of stainless steels. Republic Steel 
341. COs as Coolant 
Bulletin on use of a jet of liquid 
carbon dioxide directed at point of con- 
tact between cutting tool and work to 
keep both cool. Pure Carbonic Co 
342. Cobalt Alloy 
12-page booklet, “Haynes Alloy No 
25”, tells of the unique properties of this 
cobalt-base alloy. Haynes Stellite 


343. 


Engineering bulletin, “New Economie 


Cold Finished Bars 
in the Use of Steel Bars” 


344. Cold Steel Extrusion 
Bulletin on commercial applications 
of Koldflo process for steel. Mullins Mig 


345. Combustion Control 
20-page booklet presents combustion 
charts for various fuels and describes 
portable instrument which measures 
content of oxygen and combustibles 
simultaneously. Cities Service Oil 


3416. Combustion Safeguard 

Bulletin 9602 on flame-failure protec- 
tion for any fuel-fired furnace. Minne- 
apolis-Honeywell 


347. Continuous Furnaces 
Bulletin 160 on roller hearth furnaces 

Controlled atmosphere, direct fired and 

convection heated. Surface Combustion 


318. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 


LaSalle Steel 


317. Buffing Caleulator 


— 
. o~ ~ 


Slide-rule-type device answers ques 
tions such as: What type of buff is 
required for polishing aluminum dic 
castings? What diameter wheel pro 
duces a certain surface speed? The 
calculator aids in selection of correct 
buff, size and speed for each job 
American Buff Co 


319. Copper Alloy Tubes 

32-page brochure on causes of corro- 
sion and means of combating them 
Choice of materials for condenser tubes 
Revere Copper & Brass 


350. Core Baking 
16-page bulletin on electronic equip- 


ment for foundry core baking. Induc- 
tion Heating Corp 


351. Corrosion of Copper 
24-page booklet B-36 discusses cor- 
rosive attack on copper and copper 
alloys. Tabulation of their relative cor- 
rosion resistance. American Brass 
352. Corrosion-Proof Cement 


Bulletin gives corrosion resistance of 
four types of cement vs. 176 chemical 
solutions. Atlas Mineral Products 


353. Crystal Models 
Folder describes unique kit for con- 
structing crystal models. Harshau 


354. Cutting Oil 

Shop Notebook gives important facts 
on right cutting fluid for any machining 
operation. D. A. Stuart 


355. Cutting Oi System 

Data and charts on new cutting oil, 
dispensing jet and motor-driven pump 
Test results of overhead flood with con- 
ventional coolants vs. jet. Gulf Oil 


356. Definitions 
36-page glossary of over 150 terms on 

cast iron. International Nickel 

357. Degreasing 
Pamphlet on properties 

trichlorethylene. Niagara 


and use of 
Alkali 


358. Degreasing 
24-page brochure on medium-pH 
cleaner to follow solvent degreasing ot 


other precleaner 


359. Desealing Process 

8-paze bulletin on sodium hydride 
descaling process for ferrous and non- 
ferrous metals. Du Pont 


300.) Desulphurization 

12-page “Desulphurizing Molten Metal 
With Dense Soda Ash", of special inter- 
est to foundrymen. Solvay Process Diu 


Northwest Chemical 


361.) Die-Casting Machines 
Illustrated booklet giving specifica- 
tions, application data and full expla- 


nations of two new production advan- 
tages on company's line of die-casting 
machines. Lake Erie Engineering 


362. Die Castings 
Bulletin on design and 
of aluminum die castings 


363.) Drawing Compounds 
Folder on lubricant for forming and 
drawing of stainless. Hangsterfer 


361. Edge Position Control 
4-page Bulletin 141 on method for 
controlling edge position of a moving 


strip of metal or other material, Askania 
Regulator 


365. Electric Melting 

Series of three bulletins on induction 
furnaces for melting ferrous and non- 
ferrous metal Data on capacity and 
power consumption for different alloys 
Russ Electric Furnace 


3606. Eleetrie Melting 


sulletin 527 on compact are furnace 


manufacture 
Hoover Co 


Melt time and power consumption for 
four alloys. Detroit Electric Furnace 
367. Electropolisher 


Bulletin on theory 
electrolytic polishing of metallurgical 
samples. Description of electropolisher 
Buehler, Ltd 


368. Fabricating Machinery 
16-page technical bulletin on special- 

purpose metalworking machinery for 

ferrous and nonferrous. H.W. North Co 


369. Fabrication Data File 

Reference file of engineering infor- 
mation about equipment and processes 
used for stampings, heavy weldments 
and pressed steel shapes. Brandt 


370. Ferro-Alloys 
64-page book describes over 50 metals 


and practice of 


and alloys produced by company. Elec- 
tro Metallurgical 
371. Finishing 

Catalog A-653 gives complete story 


on planning industrial finishing system: 
and shows many installations of clean- 
ing and pickling machines. R.C. Mahon 


372. Finishing 

Six bulletins describing finishing com- 
pounds for stainless steel, aluminum, 
other metals. Apothecaries Hall 


373. Finishing Fixtures 

28-page catalog B-9 on corrosion- 
resistant basket racks, crates and 
tanks and other fixtures for cleaning 
and finishing. Rolock 
371. Finishing Systems 


Bulletin on cleaning and rust-proofing 
equipment, spray booths and drying 


ovens Peters-Dalton 
375. Flame Hardening 
12-page bulletin on flame-hardening 


machines for automatic gear hardening 
crankshalit hardening and bolt harden- 
ing. Carlinvo Commodities Corp 


FEBRI 


ARY 


1953; PAGE 25 


— 
= | | 


NEW ACCURACY 
NEW TOUGHNESS 


Our new data folder, available upon 
request, brings the details to you. 


Utica is now forging small parts accurate 
to within a very few thousandths. 


The extra toughness of the forging process is being worked into new metals, more rugged than ever. 
The result is accurate, tough metal parts. 


400,000 square feet of Urica plant—die shops, 
forge shops, finishing operations — are tooled to 
produce any conceivable forged shape. Millers, 
grinders, all types of forges, presses, upsetting 
machines, furnaces, heaters, sandblasters, 
broaches, polishers unite in efficient production 
of complicated parts. 


New methods, and new machines as well, 
spring from Urica’s policy of “going heavy” on 
engineering skill. They are natural results of a 
cost-minded, progressive approach to the han- 
dling of each job on an individual basis. 


Hard-to-handle metals are a specialty of the 
Metallurgical Department. Backed by a 10,000 
sq. ft. laboratory with the latest physical testing 


and metallographic equipment, metallurgists are 
the “watchdogs” of all Utica products. 


Quality Control on irregular shaped parts is a 
familiar problem. Dimensional readings plus 
visual inspection plus statistical control are all 
in full use. 


Jet blade production, an exacting new field 
requiring true pioneering, has absorbed the major 
part of Utica facilities. But the problems are 
similar, if less complicated, in other cases where 
special accuracy and toughness in parts are needed. 


We'd like to help you on your post-emergency 
plans. Insofar as our defense duties permit, let 
us consult with you on your projects for the future, 


The more complete story is in “File Facts on Precision 
Forgings." Write for it today. We'll keep it up-to-date by 
sending you further dota sheets automatically os new 
developments occur. 


~ UTICA DROP FORGE & TOOL CORPORATION 


Utica 4, New York 


TRADE MARK -+++FORGINGS 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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376. Flaw Detection 

Information on electronic equipment 
for nondestructive inspection of regular 
and irregular iron and steel parts. 
Magnetic Analysis Corp. (Foerster) 
377. Flaw Detection 

12-page bulletin on location of flaws 
by two dye-penetrant inspection meth- 
ods. Turco Products 
378. Flow Control 

24-page Bulletin 139 on controls for 
pressure and flow of liquids and gases 
Details on proportioning control. Aska- 
nia Regulator 
379. Flow Meters 

Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Engineering 
380. Flow Meters 

Catalog on meters and accessories for 
measuring pressure and vacuum of 
liquids and gases. Meriam Instrument 
381. Forging Manipulators 

Folder on manipulators for automo- 
tive, ordnance, aluminum and specialty 
forging. Salem-Brosius 
382. Forgings 

Handsome 32-page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U.S. Steel 
383. Forgings 

20-page Catalog 51 on various types 
of forgings, their strength and related 
data. Tables, drawings. Merrill Bros. 
384. Forming Dies 

Data on roller dies for forming tubes 
and rolled shapes. American Roller Die 
385. Foundry Coatings 

Data on colloidal graphite for mold 
washes, pattern coatings, core coatings, 
chill coatings. Acheson Colloids 
386. Foundry Practice 

Article on gates and risers with refer- 
ence to nonferrous practice. R. Lavin 
387. Foundry Wash 

Bulletin on zirconite all-purpose 
wash for foundry applications. 
nium Alloy Mfg 
388. Furnace Controls 

Bulletin on instruments and controls 
for heat treating furnaces. Hays Corp. 
389. Furnace Fixtures 
16-page catalog on baskets, trays, fix- 


aste 
ita- 


tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp. 
390. Furnaces 


Bulletin describes 18 electric furnaces 
for research and small-scale production, 
with operating temperatures to 3000 
Harper Electric Furnace 
391. Furnaces 

44-page Catalog 112, well illustrated, 
features furnaces for hardening, tem- 
pering, carbonitriding, forge heating, 
sintering, annealing and tool heat treat- 
ing. Also atmosphere generators and 
ammonia dissociators. C. 1. Hayes 
392. Furnaces 

40-page book describes gas and elec- 
tric furnaces and applications. Four 
basic types of atmospheres. Glossary 
of heat treating terms. Westinghouse 
393. Furnaces, Annealing 

Folder of performance and cost data 
on radiant tube and roller hearth fur- 
naces. Gas Machinery 
394. Furnaces, Atmosphere 

Bulletin F-1 on versatile, controlled- 
atmosphere furnace for all steels from 
high carbon to high speed in range 1200 
to 2800 F. Delaware Tool Steel 
395. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electri- 
cally heated. Electric Furnace Co. 
396. Furnaces, Heat Treating 

Bulletin on furnaces for annealing, 
normalizing, hardening, tempering, 
forging. Flinn & Dreffein Engineering 


397. Furnaces, Heat Treating 
Catalog on furnaces for tool room 
and general-purpose heat treat. Cooley 
398. Furnaces, Heat Treating 
Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 
399. Furnaces, Heat Treating 
Bulletin 850 on shaker-hearth furnace 
for bright carburizing, carbonitriding, 
hardening. Hevi Duty Electric 
100. Furnaces, Heat Treating 
32-page catalog on high-speed gas 
furnaces for heat treating carbon and 
alloy steels; also pot furnaces for salt 
and lead hardening. Charles A. Hones 
Wl. Galvanizing 
Reprint “Modern Hot-Dip Galvaniz- 
ing” deals with dross formation as a 
cause of zinc waste. Detailed informa- 
tion on zinc ammonium chloride type 
of flux. Hanson-Van Winkle-Munning 
402. Gas Analysis 
60-page book on theory of gas analy- 
sis, procedures, maintenance and oper- 
ation of equipment. Fisher Scientific 
103. Gas Flow Meter 
Bulletin on gas flow meter for furnace 
installations. Hays Corp. 
04. Graphite Electrodes 
164-page vest-pocket data book on 
graphite electrodes and electric-arc fur- 
nace practice. International Graphite 
105. Hardening Control 
Bulletin on instrument for controlling 
flame hardening and other applications 
Carlingo Commodities Corp 
106. Hardness Numbers 
Pocket-size table of Brinell hardness 
numbers, incorporating other tabular 
information of importance to the met- 
allurgist, inspector and engineer. Steel 
City Testing 
107. Hardness Tester 
20-page book on machine for hard- 
ness testing by Rockwell method. Clark 
Instrument 
108. Hardness Tester 
Bulletin on testing by Rockwell meth- 
od of large or odd-shaped specimens 
with unique clamping method. Testing 
Equipment Co 
109. Hardness Tester 
Bulletin on portable hard- 
ness tester. Barber-Colman 
410. Hardness Tester 
Literature on Brinell testing ma- 
chines. Detroit Testing Machine Co 
411. Hardness Tester 
Bulletin ET 407 on new portable hard- 
ness tester. Newage International 
112. Hardness Tester 
4-page bulletin on Brinell hardness 
tester weighing 26 lbs. for portable and 
Stationary use. Andrew King 
113. Heat Resistant Gloves 
12-page catalog of heat and flame 
resistant gloves for heat treating and 
welding operators. C. Walker Jones Co 
114. Heat Treating 
72-page catalog on carburizing, cy- 
aniding, brazing, austempering and an- 
nealing processes. Ajax Electric 
415. Heat Treating 
Bulletin 120 on use of heat exchangers 
to provide heat control in quenching 
bath. Niagara Blower 
416. Heat Treating 
Bulletin T-19 on forced convection 
furnaces for heat treating in controlled 
atmosphere. Ipsen 
117. Heat Treating 
12-page bulletin on heat treating in 
a steam atmosphere. Leeds & Northrup 
4118. Heat Treating 
Booklet describes facilities for heat 
treating steel, aluminum and magne- 
sium. Pearson Industrial Steel Treating 


119. Heat Treating Aluminum 
Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low- 
temperature processing Young Bros. 
120. Heat Treating Belts 
44-page catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros. 
121. Heat Treatment of Pipe 
Reprint on continuous hardening of 
steel pipe. Selas 
122. Heating Elements 
24-page Bulletin H on electric heating 
elements. Includes extensive tabular 
data on physical and electrical specifi- 
cations for various sizes. Globar Div. 
123. Heating Equipment 
Bulletin, “Make Your Own Gas”, de- 
scribes generator to convert oil to gas 
for standby or primary fuel. Vapofier 
124. Heating Steel Rounds 
8-page reprint on high-temperature 
fast heating of steel rounds. Selas 
125. Heavy-Duty Cleaning 
Booklet on LP cleaner for all metals 
except aluminum. Cowles 
126. Heliare Welding 
Pocket-sized folder contains current 
ranges and sizes for electrodes with 
table on current and number of passes 


required to weld various metals. Linde 
127. High-Alloy Castings 
28-page “Ni-Cr Castings to Resist 


Heat & Corrosion” 


Standard Alloy 
128. 


High-Temperature Alloy 


Bulletin describes “Incoloy”, new 
nickel-chromium alloy for high tem- 
perature and corrosive environments. 


International Nickel 


129. High-Temperature Alloy 

Property data for 24°. Cr, 9°) Ni heat- 
resistant alloy. Electro-Alloys Div 
130. Hole Punching 

32-page Catalog BL on equipment for 
yunching mild steel up to '« in. thick 

‘ales-Strippit 
31. Hydraulic Presses 

Bulletin 147, “Practical Facts About 
Hydraulic Presses”, an informative 
guide for the user of all types and sizes 
of hydraulic presses. Lake Erie Engi- 
neering Corp 
32. Impact Forming 

16-page bulletin on new process for 
automatic mechanical production of 
impact die forgings. Chambersburg 
Engineering 
133. Induction Heating 

Book contains selector chart and 
heating and melting speeds for induc- 
tion equipment. Ajax Electrothermic 


134. Induction Heating 
12-page bulletin 5679 on induction 

hardening, brazing, annealing at 1000, 

3000, and 10,000 cycles. General Electric 


135. Induction Heating 
Catalog MP-2 describes portable high 
frequency induction heating unit for 
brazing, hardening, soldering, anneal- 
ing and melting. Lepel High Frequency 


136. Induction Heating 
Bulletin on new 60-cycle induction 
furnace for heating aluminum, magne- 
sium, copper and brass for forging, ex- 
trusion and rolling. Loftus Engineering 
137. Induction Heating 
Bulletin on low-frequency (60 cycle) 
induction heating furnace for nonfer- 
rous metals. Magnethermic 
138. Induction Heating 
60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forging 
or melting jobs. Ohio Crankshaft 
139. Induction Heating 
“Induction Heating” presents case 
histories of increased production, re- 
duced space, lower costs. Westinghouse 
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REQUIRE PRECISE TEMPERATURE CONTROL? 


Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000°F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


Electronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50H 


Resistance Bulb Controller Bulletin 55H 


THERMO 
ELECTRIC 


Protection 


Quick Coupling Connectors 


Thermo El ectric 


Resistance Bulbs 


“FAIR LAWN. JERSEY 
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110. Induction Heating 
Bulletin on new-design tube for in- 

duction and dielectric heating. Federal 

Telephone & Radio 

Hl. Induction Heating 
Data folder on megacycle tube-type 

machines for soldering, brazing, hard- 


ening. Sherman Industrial Electronics 
112. Induction Melting 


8-page article describes use of induc- 
tion melting in improved technique for 
rotor-casting. Ajar Engineering 
113.) Industrial Planning 

Book 127 on planning expansion, re- 
modeling or modernization of plant 
Continental Industrial Engineers 
144. Inert-Are Welding 

Bulletin on material for eliminating 
porosity problems in inert-are welding 
of rimmed steel. Spekaluminite 
115. Inert-Gas Welding 

Heliwelding, inert-gas-shielded arc- 
welding process for all-position welding 
of aluminum, magnesium, stainless 


steel, brass and copper, in ADC-709, 
Catalog 9. Air Reduction 
116. Inspection 


8-page bulletin on optical equipment 
and accessories for inspection. Arthur 
S. LaPine & Co 
117. Inspection 

Illustrated bulletin on Spotcheck, new 
dye-penetrant method for locating sur- 
face defects. Magnaflua 
118. Instruments 

44-page Catalog 1520 on recorders and 
indicators for many types of industrial 
measurements. Minneapolis-Honeywell 
149. Instruments 

“Tomorrow Is Today” tells of contri- 
butions of instruments to industrial 
processing. Minneapolis-Honeywell 
150. Instruments for Plating 

Bulletin 803 on instruments for plat- 


ing and other finishing operations 
H. O. Trerice Co 
Insulation 


Bulletin on hot top insulating mate- 
rial. E. F. Houghton & Co 
152. lon Exchange 

28-page book on demineralization, in- 
cluding silica removal by ion exchange 
Permutit 
153. lron-Nickel Alloys 

32-page bulletin on austenitic iron- 
nickel alloys having special thermal 
expansion or thermoelastic characteris- 
tics. International Nickel 
154. Laboratory Furnace 

Bulletin 321 on oven to provide con- 
stant weight of air circulation at all 
temperatures. Blue M Electric 
155. Laboratory Furnaces 

Data sheets on complete line of labo- 
ratory furnaces for metallurgical oper- 
ations. Boder Scientific 
156. Leaded Steels 

Folder on lead-bearing, cold finished 
bars which machine about 80°7 faster 
than B1113. LaSalle Steel 
157. Leak Detector 

16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Con- 
solidated Vacuum Corp 
158. Low-Temperature Tests 

Bulletin MC-1 on cryostat that main- 
tains a test chamber from room tem- 
perature to within 2 of absolute zero 
Arthur D. Little 
159.) Machining Costs 

12-page “Relation of Machining Time 


to Material Cost Comparative ma- 
chinability costs per ton for eleven 
steels. La Salle Steel 

160. Magnesium Finishing 


128-page book describes all methods 
Dow Chemical 


for finishing magnesium 


161. 


Magnesium Melting 
Bulletin on use of fabricated steel cru- 

cibles in melting of magnesium alloys 

American Tank & Fabricating 


162. Magnesium Welding 

Reprint describes an investigation to 
evaluate inert-gas-shielded metal-arc 
welding of magnesium. Air Reduction 
163. Magnetic Alloys 

12-page “Review of Magnetic Mate- 
rials”. Covers 20 high-permeability 
materials and 22 permanent magnet 
alloys. 15 charts. International Nickel 
161. Malleable lron 

Reprint 51-B on metallurgy, treat- 
ment, and heat treated properties of 
malleable iron. Surface Combustion 
165. Martempering 

Article gives case histories on 
tempering of aircraft gears 
166. Martempering 

Job data on martempering of chain 
links. Ipsen 
167. Meehanite Dies 

26-page Bulletin 41 on application of 
Meehanite for forming and stamping 
dies. Meehanite Metal Corp 
168. Melting 


24-page book on electric furnaces for 


mar- 
Ajax Electric 


steel mills and foundries. Table of 
types, sizes, ratings. American Bridge 
169. Melting Aluminum 


Bulletin 310 on furnaces for melting 


aluminum. Lindberg Engineering 
170. Metal Cutting 

64-page catalog No. 28 gives prices 
and describes complete line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 
71. Metallograph 


Research metallograph, described in 
catalog E-240, furnishes four different 


ECLIPSE “METALIZING” PROCESS 


CUTS POT COSTS IN 


Protects against heat oxidation and scaling 
Sd ...plus all the advantages of pressed steel 


@ Yes, double or triple pot life—under proper operating condi- 
tions—with Eclipse “Metalized" Pressed Steel Containers for 


accurate images of same sample for 
complete identification with bright field, 
dark field or polarized light. Bausch & 
Lomb 


172. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


173. Microhardness Tester 
Bulletin DH-114 on Tukon hardness 

testers in research and industrial test- 

ing. Wilson Mechanical Instrument 


174. Moly-Sulphide Lubricant 
40-page booklet on Moly-sulphide lu- 

bricant gives case histories for 154 dif- 

ferent uses. Climar Molybdenum 


75. Monel 
Booklet on properties and applications 
of cast Monel. Cooper Alloy Foundry 


176. Nitriding Furnace 

28-page Bulletin 646 on carburizing 
and nitriding furnace giving atmos- 
phere circulation to 1850 F. Hevi Duty 


77. Nondestructive Testing 
Data on equipment for inspection and 
sorting. Magnetic Analysis 


178. Nonferrous Melting 
12-page bulletin on eight types of gas 


furnaces for melting nonferrous metals 
Bellevue Industrial Furnace 


179. Nonferrous Metals 

“Metal of the Month” letters include 
market trends, statistics, helpful data 
Belmont Smelting & Refining 


180. Nonferrous Tubing 
Bulletin on seamless, brazed 
lockseam tubing in brass and 
H & H Tube and Mfg 
Oil Burner 
Bulletin C-220 on new low-pressure- 
air atomizing oil burner. Bloom 


and 
copper 


HALF! 


4 your high temperature heat tre ating Choose from three special 


coatings designed to resist heat oxi 
temperature ranges up to 1850° I 


advantages of presse« 


lower first cost 
tivity 


steel: faster heat-up 
more uniform heating. 
longer pot life 
Plain or “Metalized’’—available 


ation and scaling at various 
You'll get all the additional 
lower fuel cost 
protection against sudden failure . . 
and greater furnace produc- 
in all standard sizes. 


ECLIPSE FUEL ENGINEERING CO, ROCKFORD, ILL 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD.,, TORONTO, ONTARIO 


CALL YouR Eclipse ENGINEER 


NEW CATALOG N-1—Has complete pot 
specifications. Paste coupon to letter- 
head or postal cord and mail today. 


ECLIPSE FUEL ENGINEERING CO. 
1127 Buchanan St., Rockford, ilineis 


(1 Send free literature. 
Firm Nome 

Individual 

Street Address 

City 
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482. Oil Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy 
steel when additive is used in the 
quenching oil. Aldridge Industrial Oils 


483. Oil Quenching 


/ 
P : Catalog V-1146 on self-contained oil 
ta ce teels cooling equipment. Selection tables for 
volume of oil required and oil recircu- 


lation rates. Bell & Gossett 
184. Openhearth Reversal 


‘ Bulletin 4100 on time-cycle reversal 
HARGUS: ee Oil Hardening Die Steel : system for openhearth furnaces. Bloom 
Good Machinability, Minimum Deformation 485. Paint Adhesion 
WIZARD- Truly Literature on Granodine coating for 
xi i i 
ans & manawe mum improving paint adhesion on steel, iron 


and zinc. American Chemical Paint 
PRK33 Cobaltcrom - Ait Hardening Die Steel 186. Periodic Chart 


Maximum Production Runs ates “iodi ‘ 
SARWIN & wILNER’s on Runs Latest periodic chart of the elements. 


ee Green and black, 11 by 14 in., official 
NEOR: oo Original High Carbon High Chrome 1952 data. General Electric 
Maximum Production Runs 187. Pickling 


DUMORE aad Air Hardening See review on page 23. American 


For Utmost Safety in Hardening Chemical Paint 
188. Pickling Baskets 
There's a ZIV STEEL Warehouse or representative near you. Call Data on baskets for degreasing, pick- 
on your nearest one for prompt, courteous and dependable service. ling, anodizing and plating. Jelli 


189. Plating 

Set of bulletins on filtration owe 
ment for plating solutions. Sparkler 
190. Plating 
ESTABLISHED 1918 7 Bulletin CR-110-5 describes equip- 
ment, bath, operating conditions and 
control of high-speed chromium plating 
process. United Chromium 
191. Plating Generators 

Catalog describes motor-generator set 

E for electroplating, anodizing, or electro- 
2945 W. HARRISON STREET + CHICAGO 12, ILL. polishing. Columbia Electric 
BRANCHES 192. Portable Potentiometer 

DETROIT, MICH. « ST. LOUIS, MO. e MILWAUKEE, WIS Bulletin A502 on lightweight poten- 
INDIANAPOLIS, IND. * TOLEDO, OHIO ¢ EAGLE RIVER, WIS. tiometer accurate to 0.025 mv. Wheelco 
193. Potentiometers 

Article gives technical data on semi- 
precision potentiometers. Rubicon 
1914. Pots 

Bulletin N-1 on pressed steel pots for 
lead, salt, oil tempering and metal 
melting. Eclipse Fuel Engineering 


195. Powder Metallurgy 

“A Short Cut to Production of Powder 

ave a ud e utting 00 —«& Metal Parts”. Metachem Laboratories 
with 196. Powder Metallurgy 

j 5 12-page “Prealloyed Stainless Steel 


‘ Powders—Properties, Production, Uses”. 
WEBBER INDUSTRIAL Types 3028, 316. 318, 318Si, 431. Vana- 
FREEZERS oys ee 


197. Precision Casting 
: induction furnace for precision casting. 


198. Precision Castings 
4 ; Bulletin 706 on the Mercast frozen 
j ‘ 3 P mercury process of investment casting. 


199. Precision Finishing 


Bulletin 5212 on small dry-abrasive 


and precision finishing. S. S. White 


2 
* By the treatment of cutting tools in temperatures to 
125°F., in Webber Industrial Freezers, plant supervisors etal parts 


in many of America’s large industrial plants report that of 
tool life has been increased as much as 490%. Much less 501 Pre-Finished M shail 
set up time is required because tools last longer. Tools 16 an 
received from the manufacturer a trifle undersized are saved 
by cold treatment and extended tool life on extremely difh- and nonferrous. 
cult jobs which a tool formerly served for only one cut has =n9 “ “ : 
been materially increased. By the stabilizing of metals at 502. I rocess Equipment 

125°F., a permanent accuracy and stability which would med 
be impossible otherwise is accomplished. This treatment at- 
performs in a matter of hours the equivalent of four to eight ——— yo inn By 
years of natural aging. There's a Webber Unit for every 
industrial need. 503. Protection for Aluminum 


Folder on Alodine for protection of 
Write for new bulletin giving more complete information. painted or unpainted aluminum. Amer- 


ican Chemical Paint 
INDUSTRIAL FREEZER DIVISION 504. Punching and Shearing 
WEBBER APPLIANCE co., INC. Bulletin on machine that combines in 


one unit a punch, bar and shape cut- 
2740-C MADISON AVENUE - INDIANAPOLIS 3, INDIANA ter and plate shear. Maddaus Moelders 
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505. Pyrometer Supplies 

Buyers’ Guide for pyrometer ane 
No. 100-4. Minneapolis-Honeywell 
506. Pyrometers 

12-page Bulletin 713 on indicating 
and controlling pyrometers. Functional 
diagrams of installations. Gen. Electric 
507. Quenching 

8-page bulletin on continuous quench 
tank conveyor. Klaas Machine & Mfg. 
508. Quenching 

Bulletin on reasons for = oil 
failure and maintenance of quenchin 
systems. Industrial Filtration Co. 
509. uenching 

“Handbook on Quenching” gives com- 
plete information. E. F. Houghton 
510. uenching in Holes 

Bulletin on machine for quenching die 
holes in case hardening. Palmer Mfg. 
Quenching Oil 

Technical bulletin F-8 on - uenching 
oil and accelerators to provide deeper 
hardening. Park Chemical Co. 
512. Radiography 

Bulletin 400-310 on self-contained 
X-ray unit for mass production inspec- 
tion of parts. Westinghouse 
513. Radiography 

34-page book on X-ray applications 
features radiography of castings and 
weldments. X-Ray Dept., Gen. Electric 
514. Recirculating Furnaces 

16-page Bulletin 81 describes and 
illustrates heat treating furnaces for 
ferrous and nonferrous parts and other 
heat treat equipment. Despatch Oven 
515. Recorder Controllers 

48-page ND 46(1) gives specifications, 
installation pictures of recorders and 
controllers for temperature, strain, 
other variables. Leeds & Northrup 
516. Reference Data 

8-page booklet of hardness and tem- 
perature conversions, weights of bars, 
other data. Milne 
517. Refractories 

Form 1409 on fused stabilized zirconia 
refractory for furnace linings, metal 
melting, other uses. Norton Co. 
518. Refractories 

Bulletin on masonry saw for shaping 
refractory bricks. Pictures of nine 
different shapes and number of seconds 
required to cut each. Clipper Mfg. 
519. Refractories 

20-page booklet gives technical infor- 
mation on super refractories. Charts, 
tables and application data. Refrac- 
tories Div., Carborundum Co. 
520. Refractories 

12-page brochure on products for 
casting special refractory shapes and 
for gunning and troweling applications, 
for services to 3000 F. Johns-Manville 
521. Refractory Mixes 

16-page bulletin 315 on properties and 
applications of sillimanite  super- 
refractory ramming mixes and furnace 
patches. Chas. Taylor Sons 
522. Rhodium Plating 

Directions for rhodium plating, with 
reference to use as replacement for 
usual plating metals. Baker & Co. 
523. Rocket Nozzles 

Data Sheet 522 on four materials of 
promise for rocket nozzles. Norton Co. 
524. Rust-Proofing 

Literature on rust-proofing ferrous 
metal parts. American Chemical Paint 
525. Safety Valve 

Bulletin M-302 on Lock-Tite safety 
valve. Valve selection and engineering 
data. Eclipse Fuel Engineering 
526. Salt Bath Control 

Data sheet 5.2-5 describes instrumen- 
tation for temperature control of salt 
baths in heat treatment of high speed 
steel. Minneapolis-Honeywell 
(Continued on page 32-A) 


build ‘al 


“and tan and hand you ‘the key 


Salem-Brosius possesses a unique back ground of experience 
in the design and fabrication of shell forging plants which 
dates back well before World War II, and makes this 
organization the ideal source for such facilities. We are 
equipped to assume the entire contract, or any segment 
thereof. Salem-Brosius lays claim to being highly skilled 
in the design and construction of plants incorporating 
heating furnaces, descalers, preform presses, shell-form- 
ing mills, brooder furnaces, quench tanks, materials 
handling equipment, and all the hydraulic, pneumatic, 
electrical, and fuel systems and controls necessary to 


efficient and economical operation. If you are considering 
entry into the rapidly expanding business of producing 
ammunition to insure our country’s safety, or contem- 
plating expansion of your current operation, it will pay 
you to contact us. We'll build the complete plant and 
hand you the key or help you with any part of the 
problem. Write, wire or phone. 


Brosius Division, Pitshurgh 
Selem Euginecring Division. Sctem, Ohio 


SS 
{ 
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Recently completed at the U.S. Naval 
Air Development Center near Phila- 
delphia, Pennsylvania, this odd-look- 
ing machine—the world’s largest “hu- 
man centrifuge’’—is a notable advance 
in research to determine physiological 
effects of accelerative forces on pilots 
and instruments. It is capable of exert- 
ing on “human guinea pigs” up to 40 
times the normal force of gravity. A 
man under test rides in the aluminum- 
plastic gondola at the end of a 50-foot 
arm fabricated from B&W Chrome- 
Moly Tubing of aircraft quality. To de- 
velop maximum gravitational pull, the 
total 4400-pound weight of loaded 


World’s largest “Human Cen- 
trifuge,” designed and built 
by McKiernan-Terry Corpora- 
tion, Harrison, N.J., under 
direction of Special Devices 
Center, Office of Naval Re- 
search, Port Washington, Long 
Island, N. Y. 


Official Novy Photograph 


take a CLOSER LOOK at this 
mighty arm of B&W TUBING 


gondola and its supporting gimbal can 
be accelerated in a 100-foot diameter 
circle from a standstill to 174 miles an 
hour in less than seven seconds! 
There could be no compromise in 
tubing quality and dependability for 
such rigorous service conditions. Se- 
lection of B&W Tubing for this unusu- 
ally tough job means that you, too, 
should say B&W before you say seam- 
less or welded mechanical tubing for 
any machining or fabricating require- 
ment. Be sure to call on your nearest 
B&W Tube Representative any time 
you have a job for mechanical tubing 
for unusual or ordinary applications. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offces & Plants 


Beover Falls, Pa.— Seamless Tubing; Welded Stainless Svee!l Tubing 
Alliance, Ohio -Weided Carbon Steel Tubing 


Sales Offices Beover Falls, Po. * Boston 16, Moss. * Chicage 3, 
ii. © Cleveland 14, Ohio * Denver !, Colo. * Detroit 26, Mich 
* Houston 19, Texas * Los Angeles 17, Cal. * New York 16, 
N.Y. © Philadelphia 2, Pa. * St. Lowis |, Mo. * Son Francisco 
3, Cal. * Syracuse 2, N.Y. * Toronto, Ontario * Tulsa 3, Okla TA-1701 M 


METAL PROGRESS, PAGE 32 


~ 

J 

i 

| 

{ 

= 


PORTABLE POTENTIOMETER 


Designed for precise checking 
and calibrating of temperature 


measurement and control 
instruments, the 

Wheelco Portable Potentiometer 
is a versatile instrument. 

@ Entirely self-contained, it 
requires no external accessories. 
A special compartment 
accommodates dry cells for 
supplying current to the 
potentiometric circuit. 

@ Accurate to .025 millivolts, 
sturdily constructed for long 
laboratory or field service, 
convenient in size, weight and 
portability — the 

Wheelco Potentiometer is RIGHT 
for your requirements. 


FOR A COMPLETE DISCUSSION OF 
FEATURES AND SPECIFICATIONS 
SEND FOR BULLETIN A502 


LIGHT WEIGHT 


E PE NDABLE 


SERIES 300 


FOR LABORATORY, PLANT 
, AND FIELD SERVICE WORK 


ACCURATE TO 
MILLIVOLTS 
COMPLETELY 
SELF-CONTAINED 
STURDY 
ALUMINUM FRAME 


eee 


wheelco instruments division 


BARBER-COLMAN COMPANY 


1225 ROCK STREET 


ROCKFORD, ILLINOTS 
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527. Salt Bath Desealing 
12-page bulletin B-40 describes con- 
tinuous and batch descaling lines for 
removing oxide from steel, bronze, cop- 
per, stainless and titanium. Drever 


528. Salt Bath Furnaces 
Data on salt bath furnaces for batch 
and conveyorized work. Upton 


529. Salt Bath Tempering 
Bulletin 1E 11 on tempering and other 
applications in liquid baths. Kemp 


530. Salt Baths 
75-page manual on salt baths for case 
hardening and heat treating. DuPont 


531. Salt Baths 

32-page bulletin on salts for temper- 
ing, annealing, neutral hardening, mar- 
tempering and carburizing. Heat treat- 
ing data. E. F. Houghton 


532. Sand Control 

32-page book on defects and troubles 
in foundry and how to remedy through 
sand control. Claud S. Gordon Co. 


533. Saws 
Catalog 49 describes 35 models of 
metal-cutting saws. Armstrong-Blum 


534. Shearing 

Folder on high-production billet shear 
with electromagnetic hold-down. Mad- 
daus Moelders 


535. Shearing 

16-page catalog on  pivoted-blade 
shears for cutting metal up to 1.25 in. 
thick. Cleveland Crane & Engineering 


536. Shot Blasting 

16-page “Primer on the Use of Shot 
and Grit’. Problems of blast cleaning 
operations. Hickman, Williams 
537. Shot Peening 

Selection and use of shot for peening. 
Cleveland Metal Abrasive 
538. Solder Stripper 

Data sheet on alkaline material for 
stripping tin, lead and lead-tin without 
attacking base metal. Enthone 


539. Soldering Aluminum 
Article on techniques and materials for 
soldering aluminum. Reynolds Metals 
540. Sonic Thickness Tester 
Measurement of wall thickness from 
one side by sonic method. Branson 


541.) Spark Testing 

20-page spark test guide features 
spark diagrams of 13 standard tool and 
die steels. Carpenter Steel 


542. Specifications Index 

28-page cross index lists copper alloy 
specifications of nine different Govern- 
ment agencies. American Brass 


543. Spring Steel 

Handbook on spring steels. Tolerance 
tables, heat treatment, property and 
fabrication data. A. R. Purdy Co. 


544. Spring Tester 

Bulletin on machine for testing com- 
pression and tension springs. Testing 
Equipment Co. 


545. Springs 
Data on compression, torsion, flat, 
extension and special springs. Evans 


5146. Stabilized Stainless 
Bulletin 144 on Type 321 stainless 

tubing. Condensed data on properties 

and fabrication. Babcock & Wilcor 


547. Stainless Castings 

Bulletin FC-350 outlines advantages 
of improved Fahrite corrosion-resistant 
castings. Ohio Steel Foundry 


5148. Stainless Castings 
Reference charts give specification 
designations, analyses, properties and 
heat treatments for 17 standard alloy 
castings. Lebanon Steel Foundry 


5419. Stainless Fabrication 

133-page book covers welding, rivet- 
ing, soldering, joint design, machining, 
forming, annealing, pickling, finishing 
of stainless steels. U.S. Steel 


550. Stainless Steel 

20-page book on specific applications 
of stainless steel in the pulp and paper 
industry. Crucible Steel 


551. Stainless Steel 

Data sheet on wrought alloy type 330, 
35° Ni-15% Cr. Mechanical properties 
of bars to 1800° F.; design stresses to 
2100° F. Rolled Alloys, Inc. 


552. Stainless Steel 
16-page ““Type 430 Stainless for Archi- 
tects and Designers”. Washington Steel 


553. Stainless Steel 

32-page book on corrosion resistance 
of stainless steels. 18 tables on tests in 
acid, neutral and alkaline solutions. 
International Nickel 


554. Stainless Steel 

Slide chart. Set top at a certain 
fabricating operation, bottom shows 
rating of each standard grade. On re- 
verse side, heat treating and corrosion 
data are given. Carpenter Steel 


555. Stainless Steels 
20-page book on uses of stainless 
steels. Electro Metallurgical 


556. Stainless Tubing 

6-page reprint “Tips on Stainless for 
Aircraft Hydraulics”. Design and fab- 
rication. Superior Tube 


BUSINESS REPLY CARD 


Ne Postage Stamp Necessary If Mailed In the United States 


4c POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 


CLEVELAND 3, OHIO 


557. Stainless Tubing, 
Bulletin 143 on Type 410 


stainless tubing. Forging, n 
welding, heat treatment, | 
Babcock & Wilcor Co. 


558. Steel Castings 
Data folders on two types 

steel castings. Composition, |] 

hardenability bands, uses. U 


559. Steel Tubing 
48-page Handbook F-3 on f: 
and forging steel tubing 
shaping, cutting and joining « 
described. Ohio Seamless Tu 


560. Steels, Spring 
Spring steel catalog offers 7 
hardened and tempered spri 
and 133 cold-rolled and bright 
sizes in stock. Sandvik Steel 


561. Stereomicroscopes 

20-page brochure on micro: 
three-dimensional magnificat 
45 diameters. Bausch & Lom 


562. Straightening Wir 
Bulletin 52-AA describes s' 
ing machine for wire in size r: 
1/16 to 1 in. diameter, at spe 
200 ft. per min. Medart Co. 


563. Subzero Chest 
Data on chest for use down 
for production use and testir 


564. Subzero Freezer 
8-page folder on portable fr 
volt a.c.. operating to 18 
shrink fitting, hardening, 
and testing. Webber Applian 


565. Super High Speed 

Folder on molybdenum, { 
high speed steel for use at sp 
25% greater than with ordi 
speed steel. Heat treatments, 
coatings and uses. Firth Ster 


566. Surface Temperat 

Pyrocon bulletin on hand-! 
mocouple-type instrument fo 
ing and indicating surface ten 
at exact locations. Jllinois Tes 


567. Tanks and Lining 

16 pages of data on tanks : 
sion-resistant linings for cle: 
plating solutions. Chemical ¢ 


568. Temperature Con 

36-page bulletin P 1245 on 
tronic instruments for reco: 
indicating variables. Bristol 


569. Temperature Con 
Catalog of pyrometer sup} 


data on thermocouples, protec 
other accessories. Arklay S. 


FIFE 
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ype 410 and 414 
rging, machining, 
ment, properties 
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vo types of alloy 
sition, properties, 
uses. Unitcast 


F-3 on fabricating 
ubing Bending, 
joining operations 
unless Tube 


ng 

offers 785 sizes of 
red spring steels, 
id bright annealed 
ik Steel 


scopes 
n microscopes for 
agnification up to 
& Lomb 


ng Wire 

cribes straighten- 
in size range from 
r, at speeds up to 
art Co. 


est 
se down to —95° F. 
nd testing. Revco 


rtable freezer, 110- 
to 180° F., for 
lening, stabilizing 
Appliance 


Speed Steel 
enum, 8° cobalt 
ise at speeds 20 to 
ith ordinary high 
itments, protective 
irth Sterling 


nperatures 

n hand-held ther- 
iment for measur- 
rface temperatures 
inois Testing Labs 


Linings 

1 tanks and corro- 
; for cleaning and 
remical Corp 


re Control 

1245 on new elec- 

for recording and 
Bristol Co 


re Control 

eter supplies gives 
protection tubes, 
irklay S. Richards 


FIRST CLASS 
PERMIT Ne. 1595 
(Sec. 34.9 P.L. &R.) 


Cleveland, Ohie 


... and for production heat tregt work of every kind, 
Holcroft furnaces have for thirt¥-five years been the 
first choice of top-flight companie§ in the metalworking 
industries. 
There’s good reason for such preference — and it is 
in engineering leadership. Many of the basic principles 
of modern heat treating were estdblished by Holcroft 
engineers, and they constantly co§tinue the develop- 
ment of new, improved methods an¥ equipment. 
The answer to your heat tmpating production 
problems may well be found in ajHolcroft furnace, 
designed individually for your own|specific job. We 
invite your inquiries. Holcroft and Pompany, 6545 
Epworth Blvd., Detroit 10, 


Ture «PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO 9 CLEVELAND 15 HOUSTON | CANADA EUROPE 
J. H. Bradley, A. A. Engethardt Wallace F. Schott R. E. McArdle Watker Metal Products, Ltd. 0. F. 1. 
4209 South Western Blvd. 1900 Euclid Ave. 5724 Navigation Bivd. Windsor, Ontarie eet 


570. Tempilstiks 

“Basic Guide to Ferrous Metallurgy”, 
a plastic laminated wall chart in color. 
Claud S. Gordon 


571. Test for Heat Checking 
Folder on test apparatus for measur- 


Thermocouples and 
Pyrometer Accessories 
56-page Users’ Manual and Buyers’ 
Guide, Specifications, prices, thermo- 
couple calibration data. Bristol Co. 


584. 


573. 


574. 


576. 


577. 


578. 
28- 


579. 


580. 


581. 


582. 


steels. 


physical 


line use. 


ing the heat checking properties of 
Henry G. Keshian 


accordance with procedure set up by 
the American 
American Standards Testing Bureau 


Testing 

Folder on chemical, spectrographic, 
and metallographic services. 
United States Testing Co., Inc. 


Testing 

Booklet on Reflectoscope tells how 
ultrasonic vibrations penetrate up to 24 
feet to “see” internal defects and A 
cracks. 


Testing Equipment 

New 80-page illustrated catalog lists 
over 130 testing and measuring equip- 
ments for laboratory and production 
General Electric 


Testing Machine 

Bulletin 4204 on new low-cost, com- 
pact universal testing machine. 
win-Lima-Hamilton 


Testing Machines 

8-page folder on Amsler machines for 
tests in tension, compression, torsion, 
shear, fatigue, bending and ductility. 
A. 1. Buehler 


Testing Machines 
age Catalog on screw power uni- 
versal testing machines and accessories. 
Construction, specifications. 


Textured Stainless 

Folder on uses for stainless metals to 
strategic 

Rigidized Metals 


conserve 
weight. 


Thermocouples 

Catalog 30H on thermocouples, quick- 
coupling connectors, panels, 
and accessories. 


Thermocouples 

36-page Bulletin 235-4 describes vari- 
ous types of thermocouples, extension 
wire and other accessories. 


Thermocouples 
20-page Bulletin 714 on thermocouples, 
rotecting tubes and wells, insulators, 

eads, connectors, heads. 


Sperry Products 


Standards Association. 


586. 


587. 


and 
tigue 


588. 


589. 


Bald- 990. 


carbide tools. 


Tin 

Monthly newsletter, “Tin News”, gives 
information about prices, supply, de- 
mand. Malayan Tin Bureau 


Comprehensive 
rod. Solar Steel 
Tool Steel 
20-page booklet on selection of proper 


tool steel support material for use with 
Allegheny Ludlum 


Thickness Gaging 
28-page bulletin on continuous gages 
and controls for thickness and width of 


sheet, foil and wire. Pratt & Whitney 


572. Testing 
Bulletin on mechanical and nonde- 585. Tin 
structive testing and on certification in 16-page article “Tin Conservation”. 


from Journal of American Society of 
Naval Engineers. 


Code 350, U. S. Navy 


Titanium 

30-page data book on 
commercially pure and alloy titanium, 
melting, forging and rolling. 
micros; 4 
curves for titanium. Republic Steel 


Tool Steel 
data book on 


hardness 


roperties of 


16 charts 
conversion 


drill 


Tool Steel Color Guide 
Color guide to estimate temperatures 


has heat colors on one side and temper 


591. 


592. 
steels. 


Riehl 
593. 


shapes. 


594. 


alloys and reduce 


vrometers, 


Thermo Electric 595. 


colors on the other. 


Tool Steel Selector 

Twist the dial of the 9-in. circular 
selector and read off the tool steel for 
your application. 


Tool Steels 


Stock list of available tool and die 
Reliable Steel 


Transformer Laminations 
124-page book gives technical data 
and drawings of all available standard 


Bethlehem Steel 


Crucible Steel 


Allegheny Ludlum 


Tubing 


two-roll 


Tube Straightening 

Catalog describes 
straightener for round tubes and bars 
1/16 to 3/16 in. o0.d. Medart Co. 


rotary 


12-page data book on brazed tubing 


596. 


Foxboro 
597. 


Gen. Electric sizes 


February, 1953 


52-page 
Tubing” 


Tubing 
“Handbook of Seamless Steel 
26 pages of data. 


Tubing 

Catalog No. 20 describes complete line 
of small tubing, giving analyses and 
Superior Tube 


made from copper-coated steel. 


242 267 
243 268 
244 269 
245 270 
246 271 
247 272 
248 273 
249 274 
250 275 
251 276 
252 277 
253 278 
254 279 
255 280 
256 281 
257 282 
258 283 
259 284 
260 285 
261 286 
262 287 
263 288 
264 289 
265 290 
266 291 


292 
293 
294 
295 
296 
297 
298 
299 

00 


317 342 367 392 417 442 467 492 517 
318 343 368 393 418 443 468 493 518 
319 344 369 394 419 444 469 494 519 
320 345 370 395 420 445 470 495 520 
321 346 371 396 421 446 471 496 521 
322 347 372 397 422 447 472 497 522 
323 348 373 398 423 448 473 498 523 


333 358 383 408 433 458 483 508 533 
334 359 384 409 434 459 484 509 534 
335 360 385 410 435 460 485 510 535 
336 361 386 411 436 461 486 511 536 
337 362 387 412 437 462 487 512 
338 363 388 413 438 463 488 513 538 
339 364 389 414 439 464 489 514 539 
340 365 390 415 440 465 490 515 540 
341 366 391 416 441 466 491 516 541 


542 567 
543 568 
544 569 
545 570 


Bundy 


Timken 


598. Tubing, Oil Refinery 
16-page reprint on steel tubing in oil 
refining processes. Babcock & Wilcor 


599. Tubing Failures 

Factors affecting tube life in high- 
pressure, high-temperature applications 
are presented in 40-page booklet, the 
result of a great number of investiga- 
tions of failures. Babcock & Wilcox 


600. Turbo Compressors 
12-page bulletin 126-A on application 
of turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, cooling, drying. Performance 
curves, capacities. Spencer Turbine 


601. Vacuum Caleulator 

Slide rule for quick calculation of 
data necessary in vacuum engineering 
and processing—for instance, pump ca- 
pacities and time to reach given vac- 
uum. Pertinent conversion tables on 
back. F. J. Stokes Machine 


602. Vacuum Metallizing 

Reprint “High Vacuum Metallizing 
of Metals and Plastics”. Consolidated 
Vacuum Corp. 


603. Weld-Rod Dehydrating 
Bulletin on low-hydrogen electrode 
stabilizer. Specifications of equipment 
for dehydrating mineral shielding or 
low-hydrogen electrodes. Archer 


604. Welding Equipment 
Catalog on Cadweld process and arc- 
welding accessories. Erico Products 


605. Welding Low-Alloy Steel 
12-page booklet guides users of low- 
alloy, low-hydrogen electrodes. Arcos 


606. Welding Nickel Alloys 

New 44-page book on fusion welding 
of nickel and high-nickel alloys. Illus- 
trated and containing more than 30 
tables. International Nickel 


607. Wire Baskets 

84-page book on fabricated baskets 
for dipping and heat treating. Cam- 
bridge Wire Cloth 


608. X-Ray Accessories 

72-page catalog on film-processing 
tanks and systems, darkroom acces- 
sories, X-ray protection materials. Bar- 
Ray Products 


609. X-Ray Chart 
Wall chart shows characteristic sec- 
ondary X-ray beams for elements from 


sodium to uranium. North American 
Philips 
610. X-Ray Supplies 


104-page catalog of X-ray supplies 
for industrial radiography. Keleket 
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Steels 


“Mr. Big”- being completely free of harmful carbide segre- 
gation is proof that a positive control exists for eliminating 


segregation. 


“Mr. Big” could not be produced to the same high quality 
standards by any process other than the “DESEGATIZED" 


process. 


\ To tool and die steel users “DESEGATIZED” means greater 
ao \ machinability . . . extra toughness . . . more uniform response 
to heat treatment... in short, a better tool or die. 


“Mr. Big” is the largest perfect bar 
of high speed steel ever produced 
10 inches in diameter...9 
feet 6 inches long... and weighs 
approximately 2600 pounds. 


Latte 


General Office and Plant: Latrobe, Pa. STEEL COMPANY 


BRANCH OFFICES AND WAREHOUSES IN ALL PRINCIPAL CITIES 


aa 
= 
, } 
> 
NY 
| —" 
¥ 
| 
. |») 
‘ 


HAVE YOU INVESTIGATED THE ‘TAM | 


ADVANTAGES OF TAM FUSED SALTS RECENTLY? 


These TAM products are finding increasingly successful 
use as a source of zirconium for magnesium alloys. By refining grain 
size, they help improve strength in castings and eliminate TITANIUM ALLOY MFG. DIVISION 
problems in extruding bars. Ask our field engineers for NATIONAL LEAD COMPANY 
details or write us at New York. Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
*TAM is a registered trademark. General Offices, Works and Research Laboratories: NIAGARA FALLS, WY. 


PRODUCTS 


Registered 
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Engineers and Fabricators of Steel in Any Form for Any Purp 


Above is another excellent example of Mahon versatility in 
the production of Steel-Weld Fabricated units for many 
industries. This base, undergoing machining operations, was 
produced for a TV picture tube manufacturer in the glass 
Industry ...it is typical of thousands of Steel- Weld Fabricated 
parts and assemblies produced and machined by the Mahon 
Company for manufacturers throughout the country. If parts 
or assemblies in your product could be redesigned and 
produced to better advantage through Steel-Weld Fabri- 
cation, or, if you are faced with a limited production of a 
product involving heavy pieces in which pattern costs are a 
consideration, you can turn to Mahon with complete con- 
fidence. You will find in the Mahon organization a unique 
source with complete, modern fabricating, machining and 
handling equipment to cope with any type of work regard- 
less of size or weight... a source where skillful designing 
and advanced fabricating technique are supplemented by 
craftsmanship which assures you a smoother, finer appearing 
job, embodying every advantage of Steel- Weld Fabrication. 


THE C2. MAHON COMPANY 
DETROIT 34, MICHIGAN 
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Operators of Whiting* Cradle and similar types of 
holding furnaces use Taylor Sillimanite (TASIL) 
brick and cement to prolong the life of refractory 
linings. Recommended practice is to “balance” the 
super-duty fire brick lining with 9° of TASIL brick, 
laid in TASIL No. 301 Cement, for both side walls 
and bottom, in the areas subject to the damaging 
wash of molten iron and slag. (See refractory con- 
struction shown in engineering drawings below.) 

A TASIL “balanced” lining at one plant is aver- 
aging 6-8 weeks on side walls and 9-12 months on 


bottoms, with patching. TASIL was tried after a 
super-duty fire brick lining failed in three days 
because of joint attack and severe erosion at the 
metal line. This furnace is fired with pulverized coal 
and runs 700 tons per week of grey iron, tapped from 
cupola at 2750° to 2800° F. 

Wherever you use fireclay-base, high alumina, 
kaolin or similar refractories, TASIL will give more 
effective service. Let a Taylor field engineer discuss 
with you the savings Taylor Sillimanite can make 
in your plant. 


Tasil “Balanced” Lining In Whiting Cradle Furnace 


Section through Pour-in Spout 


Section through Pour-out Spout 


TASIL sidewalls and bottom 
9" thick. TASIL top course in 
sidewall 13%" thick. 


Ree = Taylor Sillimanite 


* Built by Whiting Corporation, Harvey, |!!. 


Exclusive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hamilton and Montreal 


CHAS. TAYLOR SONS<. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REFRACTORIES SINCE 1864 e CINCINNATI * OHIO « U.S.A 
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MORE UNIVERSALLY USED THAN ANY OTHER 


Aluminum Heat Treating Method 


Dar 


in par bath. AR party the 

work are bested quidey and 
siz is not a 
‘areal 
to gharge a yide 


variation ef 


... solution heat treatment 
or annealing 


at 


healing cy 
secorda, tt etaining the 
peiret cee 222 heot tr of large stampings. Tramrail hoist equipped with 
the hee cage fixture transfers work from solt bath (of right) to water quench and 
hag dled OK finally to water rinse tank. 
ing and During World War II, Ajax Electric Salt Bath Furnaces 
be elimine An entix were used by virtually every leading aircraft compo- 
quenched ©: noe, : ee the amt oper nent and equipment manufacturer for heat treating 
aon vi More salt baths were used for aluminum solution heat 
REM. PRODUC! _ treating than any other furnace type and this same 
molten rage the The strong preference is equally evident in today’s defense 
oxidation retards production program. 
on tothe guemch. As proved in hundreds of installations, the Ajax Elec- 
he tric Salt Bath offers outstanding advantages in this field 
heating evc mon, BO be corr —from heat treating rivets, gussets or short extrusions 
resistent properties 68 am to large formed parts such as ribs, stretched skins or 
FAST, GLEAN — BUT TO LAST —The almost any other aircraft aluminum component. 
production obt inabie from an Cl a If it's aluminum, the record proves it can be 
nace cul cots heat treated better, faster, more accurately and 
are clean. con: more efficiently the Ajax Salt Bath way! 
° labor. | without got electrode 


experien< 


or othe: tail 


re ha pees the 


AJAX ELECTRIC COMPANY, INC. 
910 Frankford Avenue, PHILADELPHIA 23, PA. 


WORLD'S 


LARGES MANUFA OF ELE 


FURNACE vi 


TRIC HEAT TREATING 


In Canada: Canadian [General Electric Co., 


ELECTRIC 


Ltd., Toronto, Ont 


FURNACES 
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ROLLED ALLOYS, INC. 


Announcing 


Heat and Corrosion Kesistant Alloy Specialists 


SHEETS 


PLATES 


ROUNDS 


FORMERLY 
ROLLED PRODUCTS DIVISION OF 


MICHIGAN STEEL CASTING COMPANY 


NOW AN INDEPENDENT COMPANY 
HANDLING 
ROLLED MILL FORMS OF 


CHROME-NICKEL ALLOYS 


Besides maintaining our reputation 
for quality and service, we will have 
greatly expanded facilities to better 
serve fabricators and consumers of 


Rolled Heat and Corrosion Resistant 
Alloys. 


Your past favors have been appre- 
ciated and we are looking forward 
with pleasure to working with you 


in a prosperous future. 


35Ni-15Cr 
Type 330 


25Cr-20Ni 
Type 310 


25Cr-12Ni 
Type 309 


27% Cr 
Type 446 


17% Cr 
Type 430 


ROLLED ALLOYS, INC. 


Heat and Corrosion Kesistant Alloy Specialists 


WELDING 4815 BELLEVUE AVENUE = ¢ DETROIT 7, MICHIGAN 
ROD TELEPHONE WALNUT 1-4462 
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points a moral to 
Cutting Fluid users 


... with apologies to Aesop 
ee The Fox was playing host to the Stork at dinner. 


Being a great prankster, he served nothing but soup in 
shallow dishes. The poor Stork got nothing to eat because 
he could get only the tip of his long bill into the soup. 
The Stork reciprocated by having the Fox to a dinner 
at which he served delicious rice in long thin-necked jars. 
This time the Fox went without food because he couldn't 
even get his nose into the jar! 


THE MORAL: 
Like the Fox and the Stork in Aesop's fable, 


ting fluids, both water-mixed and straight oil 


each cutting fluid has its own capabilities. types and has the cutting fluids to best meet 
When put on an application for which it is not your requirements. Ask to have a Stuart Repre- 
suited the cutting fluid fails to give you the sentative demonstrate how proper selection and 
production, tool life or finish possible. application of cutting fluids saves time, money 

Stuart offers you a vast background of ex- and materials. Be sure to ask him for the 


perience in the selection and application of cut- booklet “‘More Than a Coolant Is Needed.” 


More Than a ‘Coolant’ is Needed Free! Dilut-o-graph 
Circu'ar slide rule makes dilution of , 
cutting fluids quick, easy! For tanks of 


1 to 100 gallons. Fill in coupon, clip to 
tuart a rt il c your company letterhead and mail to: * 
co. D. A. STUART OIL CO. 
2743 S. Troy St., Chicago 23, Ill. 


D. A. 
TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 
2743 S. Troy St., Chicago 23, Ill. 
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b r They look alike—they are identical—yet one of these parts will 
wind up as a reject while the other will be the pride of the 


finishing room. 


They both look clean and ready for finish—the difference is that one is 
“chemically” cleaned with job-adjusted Northwest products while the 
other got by with a fast dip and rinse. 


bane The finish can be no better than the cleaning job beneath it. Why take 
a fothyp: sort a chance with haphazard methods and ordinary chemicals when it 


experts help you! costs no more to be sure they're clean with a Northwest job-adjusted 
treatment? 


Cl 


S00 
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NORTHWEST - CHEMICAL CG. | 

9310 ROSELAWN DETROIT 4, MICH. 
pioneers in pH cleaning serving you since 


Wien cold loading, intermittent operation, 
high temperature, and fast quenching are the 
order of the day, furnace parts and fixtures made 
from Driver-Harris alloys stay on the job—give 
top-level performance however punishing the 
heat-treating cycle. 

Take a typical example: American Screw 
Company, of Willimantic, Connecticut says: “We 
employ a bank of seven American Gas Furnace 
Company's rotary carburizers, equipped with 
D-H Nichrome retorts, for case-hardening and 
heat-treating sheet metal and aircraft screws. 
Work is loaded cold. Operating temperature is 
1650°F. The carburizers are also used occasion- 
ally at 1850°F. for hardening of stainless steel. 
Since we do not “baby” these machines by pre- 
heating loads, we consider we have very good 
success with the Nichrome retorts, each of which 
delivers, on the average, over 9,000 hours of 
trouble-free service.” 


ost 


*r REG 
8. PAY oFF 


BRANCHES: Chicago, 


Nichrome, Chromox and Cimet are 
produced only by 


Driver-Harris Compan y 
HARRISON, 


Detroit, 


And looking at the record generally, there 
are innumerable instances to show that Nichrome 
furnace components are remarkably efficient, 
economical, and long-lived. Large Nichrome 
retorts, handling 1800-lbs. of work, have served 
up to 24,000 hours apiece in rotary gas car- 
burizers at temperatures of 1600°F. to 1650°F.; 
and Nichrome retorts in vertical carburizing 
furnaces, operating at 1650°F., have given as 
much as 36,000 hours of highly satisfactory 
usage. 

It all goes to prove that Nichrome* and other 
specially developed D-H cast alloys, such as 
Chromax* and Cimet*, are unexcelled for con- 
ventional applications and indispensable for 
economical operation when heat-treating con- 
ditions are unusually tough. 

Send us your specifications. Our engineers 
will be glad to make recommendations based on 
your particular requirements. 


NEW JERSEY 


Cleveland, los Angeles, San Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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THE BEST INDUSTRIAL FURNACES MAD 


CLEAN ANNEALING COMPTOMETER CASES 
AND MISCELLANEOUS SMALL PARTS 


AT FELT & TARRANT, Chicago, Illinois 


Mechanical calculating machines require precision manufacture and exacting heat treatment because of the wide 

variety of intricate stampings and cold drawn parts that are employed. Annealing at Felt & Tarrant is done in a 

’ Sunbeam Stewart atmosphere-control, gas-fired, pusher-type 

furnace. The full muffle atmosphere control has been in con- 

tinuous use since 1940, with the exception of the periods of 

steel shortages, when alternate methods had to be substituted. 

Operating within the normal annealing and stress relieving 

temperatures, the original 35% nickel—18% chrome alloy 

muffle is still in operating condition and is in use at this time. 

To obtain this exceptional good life, the furnace design 

required a maximum in heat distribution and combustion 

characteristics to prevent any possibility of heat concentration 

and hot spots. This unit is sufficiently flexible to anneal the 

various size deep drawn steel cases as well as the more 
6’ long x 20” wide x 10” high. intricate smaller parts. 

IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM. Designs are available for heat treating the following materiel: 


SHELLS: 57MM; 75MM; 90MM; 105MM; 120MM; 155MM; ARMOR PIERCING SHOT (Harden, Quench and Draw). 
3”, 5,6", 8" Navy Shells (Harden, Quench and Draw). CARTRIDGE CASES (Annecl, Stress Relieve). 


FORGINGS: Rotary Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Harden, Quench and Draw). 


Sunbeam JET AIRCRAFT and TANK PARTS 
‘SIEWART INDUSTRIAL FURNACE DIVISION of CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO.) 
Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 
A letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plans are now ready or 
units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating problems with you. 


METAL PROGRESS; PAGE 42 


| 

: ot VW as : "He 


A veteran of 


15,000 


reconditioned 


for only 


" 
This Inconel" radiant tube is an old timer. 
But it isn’t on its last legs yet 
sight. 


not by a long 


At the ELectric Auto-LirTeE plant in Toledo, Ohio, 
the tube racked up 15,000 hours of exceptionally 
good service. Exceptionally good, we say, because it 
operated in a pit-type furnace used to batch anneal 
small parts at 1,650 F. Few tubes last this long, 
as you've probably found from your own experience. 


After four years, a break finally developed — in the 
firing leg near the welded joint at the burner cast- 
ing. The rest of the tube was in excellent shape, so 
Auto-Lite engineers decided on a salvage job. 


Toledo’s INDUSTRIAL FABRICATING COMPANY re- 
bored the old burner casting and inserted a new 
8-inch section of 312” OD Inconel tubing with a 
wall thickness of .109”. Using an inert gas shielded 
arc welding process and “62” Inconel Filler Wire, 
they joined the new section to the original casting. 
Then they butt-welded this assembly to the old 
Inconel tube. 


All it cost was $22.50 — and Auto-Lite has a recon- 
ditioned Inconel radiant tube that’s ready for many 
more hours of service. 


Reports of salvage operations on Inconel wrought 
furnace and heat-treating equipment are not un- 
usual, for Inconel is one of the most durable high- 
temperature metals available. Highly resistant to 
corrosion, embrittlement and destructive oxidation, 
Inconel serves dependably at temperatures up to 
2,200 F. Inconel welds are as heat-resisting and as 
corrosion-resisting as the alloy itself. 


ADDING NEW LIFE. When 
one of the first Inconel radiant 
tubes ever installed developed 
a break in the hot leg after 
four years’ use, it was quickly 
and inexpensively repaired by 
welding in a new 8&-inch sec- 
tion. Note the perfection of the 
completed weld. 


You'll find a great many additional facts about this 
important alloy in the bulletin, Inconel, Workhorse 
for High Temperatures. Your copy is ready and wait- 
ing. Write for it now. And consult your distributor 
of Inco Nickel Alloys for the latest information on 
availability from warehouse and mill. Remember, 
too — it always helps to anticipate your require- 
ments somewhat in advance. The International 


Nicke! Company, Inc.,67 Wall St., New York 5. N.Y. 


Inco Nickel Alloys 


Inconel 
——} ...for Long Life at High Temperatures 
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Here’s why it pays to know your 


John Kramer, Honeywell Supplies Man in the 
Cleveland area, shows superintendent Russell 
Brown of the Belden Brick Company the 
weather-proof features of the Brown screw 
type thermocouple head . . . here installed in 
the crown of a brick kiln. 


Ideal for any location, outdoors or indoors 
where service exposure is severe, this head 
offers many unusual features. Its unbreakable 
metal cap fits tightly; prevents moisture and 
hot, corrosive gases from attacking electrical 


REFERENCE DATA: Send for Pyrometer Supplies Buyers’ Guide 
No. 100-4. 


connections. Threads are inside . 
corrode or freeze up. 


.. won’t rust, 


Your local Honeywell Supplies Man will be 
glad to give full details, and to show you how 
planned buying ...the HSM way ... can bring 
new economy to all your pyrometer supplies 
purchasing. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Phila- 
delphia 44, Pa. 


Below: Brown one 
head on bee-hive kiln at Belden Brick 


4 
HONEYWELL SUPPLIES MAN of 
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tool steel is our baby! 


Tool steel is our baby. It has been for 52 years. It always will be. 
That’s why tool steel users look with confidence to Crucible. 
Crucible’s research and development continues to match indus- 


try’s need for new and improved tool steels, Our metallurgical 
staff — with a background of thousands of applications is freely 


available to you. Complete stocks of tool steels are maintained in 


Rex® High Speed Stee! our conveniently located Crucible Warehouses, for prompt delivery. 
Turn confidently to Crucible for all your tool steel requirements. 
Chro-Mow® SPECIFY SEND TODAY for the unique Crucible Tool Steel Selector - 
Sanderson Carbon Tool Steels a twist of the dial gives the tool steel for your application. 
ae Airdi® 150 BY | Crucible Steel Company of America 
4 Nu-Die V Die Casting Stee! | Dept. MP, Chrysler Building, New York 17, N. Y. 
CSM 2 Mold Steel THESE H 
Lo Belle®™ Silicon +2 | Name 
Atha Pneu BRAND NAMES 
Company 
Address 


STEELS 
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FOR DEEP-PIERCING AND UPSETTING! 


Built into National Forging Machines is the coupled with National’s long-established die 


ability to take in stride difficult deep-pierce engineering experience, result in (1) A superior 


and upset-forging jobs. more-accurate forging; and (2) Increased 


Rigid, long-running National upsetters, round-the-clock lower-cost production. 


THIS DOOR IS ALWAYS OPEN 


Forgemen still choose National Forging Machines for their 
difficult work, and still come through our Open Door for 
assistance with their forging problems. 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 
DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES © REDUCEROLLS * COLD HEADERS * BOLTMAKERS * NUT FORMERS * TAPPERS © NAILMAKERS 


Hartford Detroit 


Chicago 
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DRILL HEAD 


2) 


OMPANY SAYS... 


eREJECTIONS REDUCED 
eWEARABILITY INCREASED AND 


COSTS CUT 50% 


SEVERELY COLD-WORKED, FURNACE-TREATED 
3 STEEL BARS. 


@ Spindles for these multiple drill-heads must be straight. 
Formerly heat-treated, straightening was a diflicult, 
costly job, and rejections were high. 


Multiple spindle, made by U.S. 
Drill Head Company, Cincinnati, 
Ohio, uses spindies made from 
STRESSPROOF, 


Now produced from STRESSPROOF, heat-treating. 
with its attendant straightening problem. is eliminated: 


machinability is increased 25‘ 0; wearing properties have 

been improved; and costs reduced 507. 
STRESSPROOF makes a better part at a lower cost. 
STRESSPROOF’s value to manufacturers like U.S. Drill Head stems 

from its unique combination of four qualities in the bar: (1) Strength, SEND FOR 

(2) Wearability, (3) Machinability. and (4) Minimum Warpage. Yet Free Engineering Bulletin 

STRESSPROOF costs less than other quality cold-finished steel bars. “New Economies in the Use 

It comes in cold-drawn or ground and polished finish. of Steel Bars 


La Salle Stee! Co. 
1424 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


Nome 
Title 


Manufacturers of the Most Complete Compony 
Line of Carbon and Alloy Cold-Finished Address 
and Ground and Polished Steel Bars in America. 


City Zone State 
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NOW — a truly portable industrial x-ray unit! 


The General Electric RESOTRON 250 


Compact, lightweight, 
250,000-volt x-ray unit speeds 
inspection of large structures, 
saves many hours of set-up time 


a 


2 


For radiographic examination of welds or castings in 
large structures, the new GE Resotron 250 offers un- 
precedented advantages, Completely housed in a 
cabinet only 4 x 6 x 4-foot high, which may be trailer- 
mounted, this unit can be set up anywhere in a few 
minutes by one or two men. - 

Small, lightweight tube head can be passed through 
a 15-inch diameter opening for interior inspection of 
large vessels. It’s particularly adapted for ship hulls, 
pressure vessels, steam pipes. No cranes or elaborate 
rigging needed — can be manipulated manually. 

Resotron 250 is the latest addition to the complete 
GE line of industrial x-ray apparatus . . . ranging up 
to 2,000,000-volt units and betatrons. It is actually a 
miniature of the famous General Electric million-volt 
Resotrons, with such time-proven features as resonant 
transformer, cascade tube and gas insulation. 

Have you inspection problems the Resotron 250 
might solve? See your local GE x-ray representative. 
Or write X-Ray Department, General Electric Com- 
pany, Milwaukee 1, Wis., Rm. AS-2. 


GENERAL @@ ELECTRIC 
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OR HEAT RESISTANCE 
RESISTANCE 7O CORROSION 
OF FARGICATION 
HIGH OUAHTY 


This famous high @ heart the? never feils ir. 
survigw the world. © 
Hic firs! place! © wpply yas: 
Weeds With Type 450 In dimension: 
Geithes. Send us i 


ati: 


. 
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Furnace manufactured by Pereny 


What are your problems in the medium 


and high temperature electric furnace field? 


We're looking for tough ones requiring 


temperatures up to 2750°F. We work with 
furnace manufacturers and furnace users 
to solve many problems with dependable 
GLOBAR Brand silicon carbide heating ele- 
ments by CARBORUNDUM. 


Pereny, tor example, chose GLOBAR 
Heating Elements for the new Model 
RH-68 Pereco Electric Roller Hearth Fur- 
nace, shown here. Designed and built for 
faster, easier handling of heavy loads- 


such as large tools or dies — heat treated 


GLOBAR 


TRADE MARK 


Heating Elements 
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| quipment Co., 843 hambers Rd 


at temperatures ranging from 1400° to 
1500°F. The chamber, 15” wide x 30” 
deep x 15” high, is heated by four GLOBAR 
Heating Elements. 


GLOBAR Heating Elements prov ide heat 
that is uniform, casily controlled, fast, safe, 
clean and quiet. They give long, trouble- 
tree service. Replacement, when necessary, 
is accomplished quickly— with no long 


production delays. 

If you have any problems in the medium 
and high temperature field, our engineer- 
ing service is offered without obligation 
on your part. Address Dept. MP 87-32. 


The Carborundum Company, Niagara Falls, New York 


Columbus, Ohio 


“Carborundum”™ and “Globar™ are registered trademarks which indicate monutacture by 


67-32 


A 


SURFACE OF SPECIMEN 
of penetration increase 
which "ROCKWELL*” converts 


BRALE Penetrator Accuracy Is Proved 
in Wilson's Standardizing laboratory 


@ One point of hardness on the Rockwell C scale equals .00008” so pene- 
trator accuracy must be constant. That’s why Wilson maintains its Stand- 
ardizing Laboratory for testing on many test blocks and approving every 
BRALE penetrator. 

Each BRALE is precision ground to shape under high magnification 
and is accurate to the degree required for a research laboratory. Wilson's 
BRALE Penetrator gives true readings at all points on the dial. To get 
the greatest accuracy from your hardness tester, see that it is equipped 
with a diamond BRALE penetrator. 


*Trade Mark Registered 


WILSON 
“ROCKWELL” 
| and TUKON 


AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N. Y. 
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Operator using the new Model No. 1506 low speed pol- 
isher. Section of laboratory equipped with No. 1251 Duo 
Belt Sander—No. 1700 Electro Polisher—No. 1315 Press. 


THE ——— LINE OF SPECIMEN PREPARATION EQUIPMENT 
IN OES... CUT-OFF MACHINES @ SPECIMEN 
MOU NT PRESSES @ POWER GRINDERS e EMERY 
PAPER GRINDERS @ HAND GRINDERS BELT 
SURFACERS @ MECHANICAL AND ELECTRO POLISH. 
ERS @ POLISHING CLOTHS @ POLISHING ABRASIVES 


PART MERS 


METALLURGICAL 
LABORATORY 


EQUIPMENT 


. . provides the metallurgist with the most 
complete line of modern designed precision 
machines for specimen mounting and prepara- 
tion available anywhere in the world. This 
finely made equipment has been developed 
through a thorough understanding of the 
requirements of the metallurgist and a rigid 

insistance on perfection in the mechanical design 
and construction of each item. 

Everything needed for metallurgical testing from 
cut-off machines, moulding presses, and grinders to 
the mechanical or electrolytic polishers is included 
in the Buehler line. 

In setting up complete laboratories or adding 
items to present equipment the metallurgists will 
find in the Buehler line of coordinated equipment 
everything needed for producing the best work, 
with speed and accuracy. 

Write for bulletin of new equipment or infor- 
mation on any specific item. We invite correspond- 
ence relative to setting up complete laboratories 
suitable for any particular requirement. 


Exclusive U. S. agents for Amsler and Chevenard Testing Machines. 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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Booked Suspicion 


- «. and held for further questioning. Every Sivyer casting is considered 
guilty of flaws until proven innocent. That's why rigid inspection 
follows each casting through manufacture . . . to insure 
compositional accuracy ... internal integrity . . . narrow dimensional 
tolerances. Every casting carrying the Sivyer <> has been 

through the third degree of painstaking inspection to 

assure a better casting value for you. 

S The sign of a casting with a ‘clean record.” Ger 


acquainted with the famous Sivyer ® — the sign of 
better steel castings. Inquiries promptly handled. 


SPECIALISTS IN HIGH ALLOY AND 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY MILWAUKEE S CHICAGO; S MAIN OFFICE: 1675 SO. 43rd MILWAUKEE, WIS. 
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The Superior Tube That Keeps Cool in a Hot Spot: 


Cooling off customers’ hot problems is a Superior specialty. 
An example is illustrated above. The customer, Fenwal, 
Incorporated of Ashland, Massachusetts, manufactures 
THERMOSWITCH® industrial thermostats; Aircraft 
temperature controls, fire and overheat detectors; 
DETECT-A-FIRE® fire detectors. All of these products 
use stainless steel tubing. Before consulting with us an extra 
machining operation on the inside diameter was required. 
The tubing used needed a special temper for softness. 
Problems like this one are tailor made for Superior. We 
produced for Fenwal a tube with a smooth, clean, almost 
mirror-like inside finish to eliminate the need for the extra 
machining operation. We were able to do this while: still 


BE SURE ABOUT TUBING — 
SPECIFY 


All analyses to 


maintaining the low physicals necessitated by a stress crack- 
ing possibility. 

What's more, the finished product was not a “specialty” 
tube. Our long experience in fine small tubing, backed by 
highly developed production equipment and extensive 
research and testing facilities enables us to produce tubing 
to the strictest specifications in large quantities. If you have 
a production problem involving the use of top-quality small 
tubing to do tough jobs well, check with us. We can probably 
supply vou from the stocks of our distributors who are located 
in principal cities. Write for Catalog #20, Superior Tube Com- 
pany, 2008 Germantown Ave., Norristown, Pennsylvania. 


ROUND AND SHAPED TUBING 
Available in: 


Carbon Steels: 


AIS1.—C-1008, MT-1010, MT-1015, C-1118, 
MT-1020, C-1025, C-1035, E-1095. 


Alloy Steels: 


AJ.S1.—4130, 4132, 4140, 4150, 8630, 
E-52100. 


Stainless Steels: 
A1LS1.—303, 304, 305, 309, 310, 316, 317, 
321, 347, 403, 410, 420, 430, 446, T-5. 


Nickel Alloys: 
Nickel, Nickel"*, 
Nickel”*, 
%” 0.0. "K Monel"*, 


Certain analyses (.035” Max. wall) up to 1%" 0.0. 30% Cupro Nickel. 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. UNderhill 0-1331. 
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LINDBERG IN 


La Compagnie Singer in Paris is but one of 

the many manufacturers throughout the world 

who use Lindberg heat treating furnaces. 

At the Singer plant, high speed tools are hardened 

in Lindberg “Hydryzing” furnaces*. And tempering 

is handled in Lindberg “Cyclone” tempering furnaces*. . 
utilizing the famous forced convection 

heating principle. 

For details and “case history” information 

contact your nearest Lindberg representative. 


*Built under license by Etablissements Jean Aube, Paris, France 


LINDBERG FURNACES 


LINDBERG ENGINEERING COMPANY 
2448 West Hubbard Street, Chicago 12, Illinois 
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More Accurate Determinations 
of carbon in steel 


sont 4 


* 


new FIS HER This is the most reliable refractory boat available 
anywhere . . . and here’s the proof: 


BUS F ION DENSER ... high zircon content produces amazing 


resistance against penetration of molten metal, in- 


creased mechanical strength, greater thermal shock 
OATS resistance. 
CARBON FREE _. 


Carefully selected raw 


materials and exact firing techniques produce blank- 
free boats which make pre-burning unnecessary. 


SEALED PACKAGES ... boats are packed 


in de-greased, unlacquered metal containers sealed 


at the factory. No contamination from packing liners 
or hand contact before the boats reach the laboratory. 


FOR FREE SAMPLES! 


Prove to yourself that Fisher Combax _ 

Combustion Boats and Covers are better 

“BUSTION more accurate, more reliable. 

Write to any Fisher plant for sample 
package (illustrated). There's no obli- 


Complete stocks of laboratory instruments, apparatus, reagent chem- 
icals, furniture, «nd supplies at: 777 Forbes St., Pittsburgh 19, Pa.— 
635 Greenwich St., New York 14, N. Y.—2850 Jefferson St., St 
Louis 18, Mo.—7722 Woodbury Dr., Silver Springs, Md.—904 St. James, 
Montreal, P.Q., Canada—245 Carlaw Ave., Toronto 8, P.O., Canada. 


FISHER 593 SCIENTIFIC 


America's Largest Manufacturer-Distributor of Laboratory Appliances and Reagent Chemicals 
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METALS 


For broiling — a compact, beautiful electric 
infra-red comb R and Broiler 
Uses Nickeloid pre-plated Chrome Stee! 


Mirror Back — |." stripe Chrome 
Steel is used. Decorative and 
durable. 


For door chimes — ivory plastic cover with 
satin brass or chrome tubes of pre-plated steel. 


In the design and construction 
of your product, there may be 
practical possibilities for the 
adaptation of Nickeloid pre-plated 
metals. The basic soundness of 
pre-plating (finishing before fab- 
rication) was never more apparent 
than today. This 55-year-old idea 
is being successfully proved on 
thousands of applications to be 
seen on the counters and shelves 
of the American marketplace. 


BUILD QUALITY INTO YOUR PRODUCT 


Kitchen canister set. A popular housewores 
y item, made of Chrome Steel, bright finish. 


j 
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available in any desired base Chrome available in sheets, coils 
— 
This is Mar-Net, paper adhered, This is Copper plated steel. Lec- ‘Steel bese metal: eveilable in 
to ease fabrication and handling. quer coat recommended. coils wp to 24° wide. Po 
- ; 
Sea 8 Bese 
8888 8 ws 
a | 
8 8 
— 
This is square crimp Chrome Zinc. Horizonte! stripe pattern, strik- 
Other crimps abo offered. Mey be plated one or two ing, modern preplated design 
MER I 
Established 1898 


You should know 


about 


TIN 


Tin is one of the most economical production metals 
known to industry. Used in combination with other 
metals, as it always is, a little tin does a lot of work. 


The tin can proves this point, for the amount of tin in 
some cans is a coating less than 1/10,000 of an inch 
thick. But what a vital coating this is to the health of 
the nation. It makes the tin plate rust resistant and 
nontoxic, preserving the food in the can. 


In every state of the United States—Nevada alone 
excepted — tin is utilized for processing and preserving 
the nation’s food supply. It keeps fresh, unspoiled and 
tasty the contents of over 22 billion tin cans a year. 


TIN 
is vital to the free world 


Tin is indispensable to this nation’s health, industrial 
progress, transportation, communications, standard of 
living, and security. 


THE 


Yet we continue to strive for substitutes for tin . . . for 
that elusive something “just as good.” Why? Does it 
make sense, in our headlong rush through this atomic 
age, to try to replace one of the most valuable materials 


of all? 


Can something “just as good” be found that is non- 
toxic and malleable: that can be rolled, pressed or 
hammered; that can prevent rust and protect other 
metals; that is so essential to the usefulness of antifric- 
tion metals, bell metal, gun metal, pewter and solder? 


Why look? Why bother? Whatever the demand for tin 
may be for industrial uses, Malaya, one of the Free 
World’s staunchest allies, can continue to supply it on 
a free market. 


“Tin News” is a monthly newsletter packed with cur- 
rent facts and information about tin. You will find it 
interesting, informative, stimulating and useful. A copy 
is yours regularly, and with our compliments, if you 
would like to have it. 


MALAYAN TIN BUREAU 


Department 344 


1028 Corinecticut Avenue, Washington 6, D.C. 


THERE IS 
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BUREAU 


AJAX-NORTHRUP 
INDUCTION FURNACES 


Ajax-Northrup Induction Furnaces melt so fast 
there's no time for ‘‘burning-up" chromium, 
molybdenum, master alloys, and other easily 
oxidized materials. 


One foundry, melting stainless steel, recovers 
99% of the chromium charged...saves 
$60,000 a year in reduced losses of this 
single element. 


A typical non-ferrous foundry reduced melt- 
ing costs by over $33.00 a ton! 


If you've got a tough melting problem where 
speed, accurate control, and low losses of 
expensive metals are important, we'd like to 
show you what induction melting can do for 
you. Just write or call us. 


INDUCTION HEATING 
AND MELTING 


Since 1916 


NON-FERROUS 
MELTING 


CORPORATION Trenton 5, New Jersey 


ted Companies 
AJAK ELECTROMETALLURGICAL CORP 
AJAK ELECTRIC FURNACE CORPORATION 
ELECTRIC COMPANY, INC 
AJAX ENGINEERING CORPORATION 
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PORTABLE 


HIGH 


ly where wanted at 


Ideal or ger coms 
HEATING UNIT 


ideal for an- 
nealing, stress- 
relieving, nor- 
molizing of pre- 

selected 


fous and non. 
ferrous Metals 


ite or ceramic 
© SMALL AND COMPACT This versatile unit is priced so low that every shop are ] 
Conveniently operated on 


may now take advantage of modern induction heat- 
ing necessary, ing techniques to improve quality and to increase 
©@ ECONOMICAL OPERATION production. Its simplicity of operation eliminates the 


No special power installa- 
tion required. Operates on 
110 volts, 60 or 50 cycle 


need for skilled personnel. 


Complete unit with line 
connection and load coil. 


; ; The Lepel Model 2 KW will meet the requirements 
line aot unity power factor. “ | h lab a 
@ FULLY GUARANTEED of machine shops, too rooms, researc ie oratories $870 
Guoranteed for continuous and educational institutions. It is especially suitable 
duty cycle and stated per- for hardening, brazing and soldering small parts f.0.b. factory 
formance. 
of either ferrous or non-ferrous metals. 


WILL HEAT TO 1500° F. 
" steel rod 1" length in approx. 1 second 
15 seconds 
seconds 
Will melt 4 ounces of brass or steel in 4 minutes. 
Equally well suited for heating of non-ferrous metals. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


All Lepel equipment is certified to comply with the requirements of the Federal Communications Commission. Write for Lepe! Catalog MP-12. 
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We can learn from bankrupt Micawber 


sh] Y advice, Copperfield, you know. Annual 

income twenty pounds, annual expendi- 
ture nineteen-nineteen-six, result happiness. An- 
nual income twenty pounds, annual expenditure 
twenty-ought-six, result misery. The blossom is 
blighted, the leaf is withered—in short you are 
forever floored. As I am!” 

This is probably the most famous financial 
counsel in all English literature, offered a hun- 
dred years ago by Charles Dickens’ character the 
bankrupt Micawber to the hero David Copper- 
field. As advice it is just as good in 1953 as it was 
in 1849, and just as sound for a nation as for an 
individual. 

In 17 of the last 20 years, Uncle Sam has fol- 
lowed Micawber’s practice, not his advice. Our 


national balance sheet has been, figuratively, 
“annual income twenty pounds, annual expendi- 
ture twenty-ought-six”’. Ahead of us as a nation, 
if we continue this irresponsible policy, is Micaw- 
ber’s dire predicament, “blossom blighted, leaf 
withered—forever floored”. 

There is no sane reason why the world’s richest 
nation should continue to live the financial life 
of a profligate bankrupt. It is time now to set our 
house in order. The program called for is simple: 
(1) Eliminate waste and extravagance in govern- 
ment spending; (2) Balance the Federal budget; 
(3) Control the national debt and reduce taxes. 

By such positive action we can protect future 
happiness—and prevent misery—for ourselves, 
our children and our children’s children. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES. 
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PLUMBING ENGINEERS ADVOCATE BRASS CASTINGS 

CORROSION RESISTING QUALITIES: 

"Brass possess machining gvolities, which 
~ result in a four-fold combination of preferred proper- a 


ties. beauty . . Corrosion resistonce and 


R. LAVIN & SONS, INC. 
© Refiners of Brass, Bronze and Aluminum 
2 ¢ Producers of Zinc Base Die Casting Alloys 


3426 S. KEDZIE AVENUE CHICAGO 23, ILLINOIS) 


REPRESENTATIVES tn PRINCIPAL CITIES 
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FREE... Write for your copy of the 8 page Lovingot Tec & 
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FABRICATED 


Drop-bottom salt pot basket (left) has lifting bars 
attached to solid sheet bottom. When assembly sets 
into holder frame over quench tank, bottom drops, 


releases load. 


At right is a heavy duty basket with extra rugged 
hinged bottom, rel d instantly by di i 
lever from pin. Note single point suspension. 


Both baskets were fabricated-welded from alloys 
best suited for the exposures, and like other Rolock 
products, were job-engineered to suit the specific 
use. Among the thousands of designs created by 
Rolock engineers there are many that, with slight 
changes in shape or size, will fill the requirements 
of your heat treating plant or department. 

To help you solve such problems we offer two 
excellent catalogs... No. B-S Heat Treating Section 
and No. B-9 Corrosion Resistant Section. They 
picture and describe a great variety of designs in 
Baskets, Crates, Trays, Racks, Fixtures, Screens, 


Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, 


DROP-BOTTOM BASKETS 
for fast release of load 


Grids, Retorts, Muffles, Tanks, Sinks, Hooks, 
Chains, ete. 

Especially of interest to producers of ordnance 
is the new Rolock equipment for processing Steel 
Shell Cases... handling several sizes of cases thru 
fourth draw in a cycle of processes. This is an 
example of unequalled versatility under difficult 
conditions. 

We have put more practical material into Cat- 
alogs B-8 and B-9 than you will find in any othe: 
similar publications. COPIES ARE AVAILABLE 
ON REQUEST. 


CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS. 


ROLOCK INC. + 1222 KINGS HIGHWAY, FAIRFIELD. CONN. 


for better work 


Easier Operation, Lower Cost 


FEBRUARY 


1953, PAGE 61 


| 
A 
q 


This intricate maze of metal is the 
valve section of a popular auto- 
matic transmission, cast in Gray Iron. 


6 Reasons why the final choice was 


Greater rigidity, strength Intricate components such as the section shown here are 
and dimensional stability economically practical only as integral castings. The final 
. Greater accuracy—can be question then becomes—in what material shall they be cast? 
This valve section was first experimentally cast in a 
. Greater wear resistance . 
nonferrous material. However, the final choice was Gray 
Does not permit dirt to 
imbed, as do the softer non- 


ferrous meterials same basic advantages of Gray [tron could well apply to 


Iron, for the practical reasons listed at the left. These 


Desirable thermal expan- one of your current design problems, 
sion characteristics Write for technical information on the many advantages 


Economy of the Gray Iron casting process. 


Make it Better with Gray Iron 
Second largest industry in the metal-working field 
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One of our current jobs is 
quenching and drawing 114 x 
22 in. cold-rolled pins for tank 
tractor treads,” says Mr. Me- 
ricka, “and we have to through- 
harden these pins to 35-40 
Rockwell C. Ordinarily this is 
quite a problem with some of 
the substitute steels, such as 
AISI 8150 and 8160.” 

“But by using Gulf Super- 
Quench, we've been able to 
meet this hardness specifica- 
tion on every substitute steel 
delivered to us. And we get a 
minimum of distortion and 
cracking with this fast-quench- 
ing oil, which results in fewer 
rejects and an improved profit 
picture.” 

This is typical of the results 
obtained in scores of metal- 
working plants with Gulf 
Super-Quench. For additional 
information on this quality 
fast-quenching oil, call in a 
Gulf Sales Engineer. Write, 
wire, or phone your nearest 


Gulf office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
PITTSBURGH 30, PENNSYLVANIA 


"We solve depth-of-hardness problems 
on low hardenability steels 


with GULF SUPER-QUENCH” 


says James Mericka, President 
Steel Improvement Co., Detroit, Mich. 


: 
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Furnace 
linings 
last longer 


when they are 
made of 


Norton-engineered 
Special 


Refractories 


Fewer shut-downs and more continu- 
ous operation is always the story when 
linings are made of Special Refractories 
engineered to your job by Norton, 
Whether you are melting ferrous or non- 
ferrous metals there are Norton mixtures 
for a wide variety of successful applica- 
tions that mean more metal melted per 
lining, fewer furnace shut-downs and 
generally lower costs. 

‘There are so many complications in 
metal melting, involving chemical, elec- 
trical and physical conditions it will pay 
you to take advantage of Norton’s 40 
years’ experience in solving Special Re- 
fractory problems like yours. 


Many different materials 

Norton furnishes Special Refractory 
grain, cements and bonded shapes in a 
wide variety of mixtures each engineered 
for a particular set of conditions, 

Such special Refractory Materials as 
CRYSTOLON® (silicon carbide), 
ALUNDUM*, FUSED STABILIZED 
ZIRCONIA, 


What is your problem? 


We believe you will benefit by consult- 
ing your nearby NORTON Representa- 
tive or writing Norton Company, 321 New 
Bond Street, Worcester 6, Mass. Cana- 
dian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 
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Taking the Temperature reading on the melt at the Metalmold Corporation plant at Groton, 
Mass. Temperatures go 3200° F. and higher. MAGNORITE* grain placed between the 
crucible and the coil has such high rammed density that it offers great resistance to pene- 
tration, erosion and chemical attack. 
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Longer Life for Furnace Linings can be expected when the right special refractory is used. In 
this plant they count on MAGNORITE to prevent short circuits in the event of crucible 
breakage. MAGNORITE keeps metal from reaching the primary coil of the furnace. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


WNORTON 
Special REFRACTORIES 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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Call 
Ryerson 


for Tested 
Alloy Steels 


Today, when Government restrictions are enforcing the use of 
leaner alloys with unfamiliar heat treatment response, you'll 
TOOL STEEL FROM RYERSON find Ryerson Alloy Service more helpful than ever. The tests 
we make to assure quality, verify analysis and guide your heat 
Easier to Buy .. . Safer to Use treating are your best protection against production difficul- 
ties, costly breakdowns. 

Steel procurement is trouble For example, we spark test our alloy stocks to guard against 
enough these days without add- mixed steels. And we put every heat of Ryerson as rolled and 
ing unnecessary steps. That’s one annealed alloy through four separate hardenability tests. The 


reason why many shops are or- result: positive hardenability knowledge of the particular steel 
dering tool steel from Ryerson, . 
shipped to you. 


their regular warehouse steel 
source. And with every shipment All test information —hardenability, analysis, etc. — is care- 
of Ryerson tool steel you get ex- fully recorded on a Ryerson Alloy Certificate delivered with 
act instructions on how to harden. your steel as a guide to heat treatment. So don’t take today’s 
Water, oil and air hardening types alloys for granted. Order from Ryerson by hardenability as 
in stock —also ground flat stock. well as analysis—and be doubly sure. 


Stocks include low, medium, and high carbon alloys in all 
finishes and conditions. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS 
STEELS...BARS, STRUCTURALS, PLATES, SHEETS, TUBING, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK © BOSTON e¢ PHILADELPHIA © CINCINNATI! ¢ CLEVELAND e DETROIT 
PITTSBURGH © BUFFALO CHICAGO MILWAUKEE ST. LOUIS LOS ANGELES SAN FRANCISCO SPOKANE SEATTLE 
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High-C, 


IGH-CARBON high-chromium toolsteel of the 
1.50% carbon, 12% chromium type (S.A.E. 
designation D2) is a widely used type of steel 
wherever maximum production is required in 
cold working operations. Typical applications 
are blanking, forming, punching, and drawing. 
The heat treatment required for hardening 
this steel is more complex than that required 
for hardening the common water hardening or 
oil hardening toolsteels. Due to the high alloy 
content of this steel, it is not properly hardened 
by heating a little above the Ac, critical point 
and quenching, since the carbides present dis- 
solve at an extremely slow rate. Therefore it is 
ordinarily hardened by heating to a tempera- 
ture 200 to 250° F. above the Acs critical and 
holding at this temperature long enough for 
proper carbide solution. Full hardening can 
then be effected by cooling the tool in air. 
Because of this high quenching temperature 
(usually 1850°F.) ordinarily used on high- 
carbon high-chromium toolsteel, excessive de- 
carburization would occu 


with conventional 


fuel-fired furnaces. Pack hardening is there- 
fore universal in shops not equipped with con- 
trolled atmosphere furnaces or salt bats. 
Pack hardening from relatively high temper- 
atures has resulted in heat treatment cycles of 
considerable length; 24-hr. cycles or longer are 
not uncommon. The long cycles required to 
harden this grade properly have always been 


Four-Piece Composite Trim 
mer Die Sketched in Fig. 2 


a source of irritation, but attempts at short cuts 
often produced improperly treated tools. 
High-carbon high-chromium steel is similar 
to high speed steel in that its carbides dissolve 
very slowly at temperatures just above the Ac, 
critical point. The high quenching temperatures 
conventionally used on high speed steel were 
discovered in a systematic investigation using 
quenching temperatures far higher than would 


be considered sate, yet the prime purpose was 
In our study of 
the high-carbon high-chromium toolsteel we 
thought it should be capable of reacting to 


to accelerate carbide solution 


high temperature quenching in the same man 
ner as high speed steel. If this were found to 
be true, the time required to harden tools made 
therefrom could be decreased to a small frac 
tion of the time usually required. This paper 
deals with the investigation of this possibility 

One-inch round bar stock of the following 
composition was used in this work: C, 1.54%, 
Mn, 0.38; P, 0.018; S, 0.010; Si, 0.48; Ni, 0.17; 
Cr, 11.50; V, 0.30; and Mo 0.80%. 

To determine the length of time required for 
the center of 1-in. round specimens to be raised 
from a preheat temperature of 1500°F. to a 
high heat temperature, several specimens 5 in 
hole 


long were cut from the stock, a '¢-in 


drilled 21% 
couple cemented in the hole. Test runs were 
made by preheating at 1500° F. for 45 min 
transferring the specimen to a high heat fur 


in. deep into one end and a thermo 


nace at various temperatures (1550 to 2350" F. ) 
and recording the time required for the center 


by J. Y. RIEDEL 
Toolsteel Engineer, Bethlehem Steel Co. 
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Short Cycle for Hardening 


\ 
on 


Quench From 2100 


thermocouple to indicate furnace temperature. 
The average time to reach all temperatures 


tested was approximately equal (5 


min.) and 


Table I — Hardness Vs. Quenching Temperature 


OCKYV NESS 
QUENCHING Harpne 


TEMPE URE 
TEMPERATURE As QUENCHED AFTER CHILLING 


this was used as the holding time at high heat 
for all quenching temperatures investigated 

Effect of Quenching Temperature — Eleven 
5-in. specimens were preheated 45 min. at 
1500" F. and then transferred into a high heat 
furnace at temperatures ranging from 1850 to 
2350" F., held and air cooled 
(quenched ) to room temperature. After meas- 
uring the Rockwell hardness, the specimens 
were chilled in liquid nitrogen at — 319° F. for 
one hour and retested for hardness. Results of 
Table I. By 
way of comparison, similar specimens treated 
in the conventional manner (pack harden from 
1S50° F., 3 hr. at heat) show Rockwell C-65 
as-quenched, and C-66 after subzero chill. 

The results of this series of tests are inter 
preted as follows, with regard to the effect of 
holding time at the quenching temperature: 

1. At temperatures from 1850 to 1950° F., 
full hardness cannot be attained because of 
insufficient carbide solution. 

Il. At temperatures from 2000 to 2100° F., 
sufficient carbide solution has occurred for full 
hardening to result. Quenching from this tem- 
perature range produces low as-quenched hard- 
ness because of retained austenite. The devel- 
opment of full hardness by subzero chilling 
shows that the retained austenite can be trans- 
formed readily. 

III. At temperatures from 2150 to 2350° F., 
sufficient carbide solution has occurred so as to 
produce large amounts of retained austenite 
which are so stable that they do not fully trans- 
form during subzero chilling. 

At this point in the investigation it was ap- 
parent that l-in. specimens of high-carbon 
high-chromium toolsteel could be hardened in 
relatively short time by the following cycle: 


min. 


the hardness tests are shown in 


1900 
1950 
2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 


1850° F. 


©-60 
60 
61 
61 
60 
58 
46 
43 
39 
37 
37 


C-60 
62 


64 


l. Preheat 
2. High heat 
furnace ). 


1500° F. (45 min. at heat). 


~ 2000 to 2100" F. (5'4 min. in 


Air cool to room temperature 


9 
1. Subzero chill in liquid nitrogen (1 hr. ) 
5. 


Temper to desired hardness (usually 
Rockwell C-60 ). 

Some further work was done to devise means 
whereby subzero chilling could be avoided be 
cause most shops do not have liquid nitrogen 
available and because subzero chilling is prone 
to crack the tools. Preliminary work with tem- 
pering temperatures in the range of 1000 to 
1050° F. had shown that the retained austenite 
in specimens quenched from 2100 and 2150° F. 
could be most readily transformed to produce 
full hardness. A tempering series was there- 
fore conducted on two groups of specimens, 
one of which was quenched as in Steps No. | 
and 2 (above) from 2100° F., the second group 
was quenched in a similar manner from 2150° 
F. These specimens were immediately tem- 
pered for 2 hr., and after air cooling to room 
temperature were retempered for 2 hr. at the 
Table IL shows hardness 
produced by various tempering temperatures. 

The tempering seriés shows that the austenite 
retained by high-temperature quenching (by 

air cooling from the hardening 


same temperature. 


Table If — Hardness Vs. Tempering Temperature heat) can be transformed by 
the proper selection of tempering 
After 2100° F. 
quench, tempering in the range 950 
to 1000° F. produces the range of 


Tempeninc | 00°F. Quencn (C-58) | 2150° F. Quencn (C-46) 


temperature. 
TEMPERATURE 


Ist TEMPER |2ND Tempen| Ist Temper | 2Np TEMPER 


850° F. C-55 C-55 C-45 


900 

950 
1000 
1050 
1060 
1100 
L150 


56 
60 
61 
58 
53 
48 


46 
47 
49 


59 


50 
45 
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hardness (approximately Rockwell 
C-60) usually desired in tools made 
of this steel. When a 2150° F. 
quench is used, only a slight 
amount of transformation occurs in 
a 1000° F. temper, a temperature 
of 1050° F. is 


needed to cause 


- 
| 65 
66 
65 
63 
: 
4 44 
40 
38 
45 
te 55 57 = 
60 
50 54 
46 47 


appreciable transformation of the retained aus 


tenite. Actually, 50° F. increments of tempering 
temperature are not small enough to indicate 
how to develop the peak hardness atter a 2150° 
F. quench; a 1060" temper will produce a 
hardness of Rockwell C-60 after a 2150° quench. 

Quenched specimens from the series in 
Table | were examined microscopically to de- 
termine whether eutectic melting had occurred 
at any temperature. The specimens treated at 
2300 and 2350° F. showed definite eutectic, 
indicating overheated metal; tools treated from 
2300° F. or higher would be useless because of 
resulting brittleness. This indicates that 
quenching temperatures up to 2250° F. could 
be safely used if properly transformed to the 
desired hardness. The exact tempering tem- 
peratures required to transform austenite re 
tained in 2200 and 2250" F. quenches have not 
been exactly determined, but are in the range 
of 1075 to LLOO® F. 

Recommended Treatment — A conservative 
short cycle for hardening |-in. diameter speci 
mens of high-carbon high-chromium  toolsteel 
without the necessity of subzero chilling can 
now be outlined as follows. (Sections larger 
than | in. can be treated in a similar manner 
by increasing the heating time in proportion 
to the size of the tools. ) 

1. Preheat — 1500° F. (45 min. at heat). 

2. High heat —2100°F. (5'; min. in the 
furnace). 

3. Air cool to room temperature (see Nov 
in opposite column ). 

4. Temper at 1000° F. (2 hr.), air cool. 

Because of the extremely short time the steel 
is at the quenching temperature, one can heat 
treat tools of high-carbon high-chromium steel 
by this method in ordinary fuel-fired furnaces 
without encountering excessive decarburization 
or soft skin. Normal grinding operations to 
remove scale and produce a smooth surface will 
serve to remove the slight amount of decarburi 
zation, just as in conventional heat 
treatment of high speed steel. 

Dimensional Changes (Distortion) 


Table Il — Specific Gravity Vs. Tempering Temperature 
I 


Temper at 1000 


gravity was determined. The cube was then 
heat treated as follows: 
1. Preheat — 1500° F. (1 hr. at heat ) 
2. High heat — 2100° F. (10 min. in furnace ) 
3. Air cool to room temperature. 


After remeasurement of dimensions, specific 
gravity was determined in the as-quenched 
condition. Then the cube was successively 
tempered at intervals from 900 to 1050" F. and 
was checked for dimensions and specific gravity 
after each temper. See Table UL. 

This shows that initially a large amount of 
contraction occurs in the quench. However, 
when tools are mn Bg to the conventional 
hardness (at 1000" F.) the contraction will be 
decreased to a slealine amount (0.001 in. pet 


in.). It greater dimensional precision is re 


quired, zero size change on any one dimension 


results trom retempering at small increments 
above 1L000° F. Based on the above data, this 
condition would be reached between 1000 and 
1020° F. Further details about this method 
(called the “austenite-martensite balance meth 


od”) of obtaining zero distortion are given in 
articles by the present author entitled “Distor 
tion of Tool Steel in Heat Treatment” ( Metal 
Treating, July-August and Sept.-Oct. 1951). 
Service Tests —‘To determine the effect of 
this short-time high speed steel type of heat 
treatment on tool life, we made service trials 


on trimmer dies for cold trimming alloy steel 
forgings These dies are subjected to some 
shock loading as well as wear on the cutting 


Nott It is generally recommended that tools should 
not be cooled in the quench all the way down to room 
temperature, but should be removed from the quench while 
warm and tempered immediately However, because of 
the relatively large amounts of stable austenite produced 
by the evcle above specified it is safe to cool tools treated 
by this method all the wav down to room temperature 
Tempering can be done when convenient but should not be 
delayed unnecessarily 


An investigation of dimensional CHANG! 
SPECIFIC AVERAGE CHANGI 
changes resulting from the newly de- “Sg 
> *RAVE IN 2 SIONS 
veloped treatment was necessary GRAVITY 
because it is known that treatments ata 
As annealed 7.71 
which produce large amounts of aus- As quenched, 2100° F 782 14% 0.004 in./in 
tenite cause contraction of volume Tempered 900” F. 7.82 1.4 0.004 
(and dimensions) Re tempered 950” F. 7.82 +1.4 0.004 
To determine the facts a 2-in. cube Re-tempered 950° | ¢ “9 1.0 0.003 
was machined from annealed bar stock Re-tempered 1000" | (44 0.4 0.001 
Re-tempered 1020" 7.70 + O.0005 
and was smooth ground. Dimensions Re-tempered 1050° | = 68 04 £0.00) 
were carefully measured and specific 
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Tests on Trimmed Forgings 


METAL 


edges. Forgings were selected which could 
be readily measured with a micrometer, as a 
means of evaluating die wear. The test tools 
were composite dies made up from assembled 
sections which enabled us to compare sections 
treated in different ways. 

Figure 1 shows design of one of the test 
dies, a three-piece composite die. Sections 
marked A were made of high-carbon high- 
chromium toolsteel pack hardened in the con- 
ventional manner from 1850° F. The die section 
marked B was treated by the new short cycle 
from 2100° F.; arrows indicate the sections 
measured with a micrometer. 

Figure 2 shows the design of the second test 
die, a four-piece composite die. Die sections 
marked A and A-1 were given the conventional 
treatment from 1550" F.; die sections B and B-1 
were given the short-time 2100° F. treatment 
The arrows show where micrometer measure- 
ments were made to indicate comparative wear 
of the sections treated by different methods. 
(See also photograph on page 67.) 

The test dies were placed in service under 
normal conditions. Four test forgings from the 
regular run were measured after every lot of 
500 forgings had been trimmed, to detect pro- 
gressive die wear as it occurred in service. 

A total of 5500 forgings was trimmed on the 
trimmer shown in Fig. 1 and 22,500 forgings 
were trimmed with the trimmer shown in Fig. 


2. The voluminous data obtained from these 


Fig. 1 — Three-Piece Trimmer Die Used for Service 
Test. A— pack hardened; B — short cycle. Arrows 
indicate measured portions of trimmed forgings 


| 
| 
| | 
| 
| A B | 
| | 
| | 
| 
| | 
} L J 
| 
| 
| | 
| | 
| | 
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Fig. 2 — Four-Piece Trimmer Die Wherein 
Portions A and A-1 Were Hardened Con 
ventionally From 1850° F., Whereas Por 
tions B and B-1 Were Hardened by the 
Recommended Short Cycle From 2100° F 


tests cannot be reproduced here. However, 
the trend may be summarized as follows: 

Three-piece die (Fig. 1) — After trimming 
5000 forgings, the leg size of forgings trimmed 
with the conventionally treated trimmers in- 
creased 0.013 in. as a result of wear. The 
comparison leg (trimmed on one side with a 
conventionally treated trimmer and on_ the 
other side with a trimmer having the special 
2100° F. treatment) increased only 0.010 in. 

Four-piece die (Fig. 2) — After trimming 
approximately 20,000 forgings, the increase of 
size due to wear of the trimmers was 0.012 in. 
on the trimmers treated by conventional meth- 
ods but was only 0.006 in. on the trimmers 
treated with the new 2100° F. cycle. 

These service tests were made primarily to 
determine whether tools treated by the newly 
developed method would safely withstand nor- 
mal service stresses. It was an unexpected re- 
sult that the wear resistance would be improved 
by the new treatment, and the service tests run 
to date have been too meager to predict the 
amount of improvement in wear resistance 
to be expected. At least, they indicate that 
tools thus treated can be safely used in service. 

Summary — A _ practical short-time cycle 
for hardening high-carbon high-chromium tool- 
steel has been ceveloped, similar to that used 
for high speed steel, in that austenitization is 
accomplished by heating for a short time at a 
relatively high temperature. Service tests made 
on tools treated by this method have performed 
well in service and show promise of having 
improved wear resistance. GS 


| 
| 
| | 
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The High 
Top-Pressure 
Blast Furnace 


iene BTEDLY one of the most important 
developments in recent years in the steel 
industry is the operation of the so-called high 
top-pressure blast furnace. The idea was set 
forth by Julian Avery, a chemical engineer with 
Arthur D. Little, Inc., in U. S. patent No. 
2,131,031 issued in 1938. His theory was that 
putting a blast furnace under increased static 
pressure by means of a throttling valve in the 
discharge gas main would reduce the velocity 
of the reducing gases through the furnace and 
thus result in better contact between solids in 
the charge and the reducing gas. Avery based 
his theory that operation of blast furnaces at 
higher top-pressures would be more efficient 
on the fact that the longer time of gas-solid 
contact would increase the amount of gaseous 
reduction of iron oxides by carbon monoxide 
and thus minimize the direct reduction of iron 
oxides by solid carbon. Since direct reduction 
absorbs heat rather than liberating heat (as is 
the case with gaseous reduction), the less the 
direct reduction the more efficient the blast 
furnace becomes. Direct reduction in blast 
furnaces, as operated in the United States, con- 
sumes on the average about 15% of the coke 
used in iron making. This amounts to a total 
of almost 300 Ib. of coke for every ton of pig 
iron produced. 

Although the theory was set forth in the late 
1930's it was not until the wartime demand for 
pig iron reached its peak that a furnace was 
actually operated at top pressures substantially 
above normal. This trial was carried out in 
1944 by Republic Steel Corp. on Defense Plant 
Corp.'s No. 5 furnace in Cleveland under the 
sponsorship of the War Metallurgy Committee, 


By £. L. PEPPER, Arthur D. Little, Inc., Cambridge, Mass 


and under personal supervision of the late 
Joseph H. Slater of the steel company s operat 
ing staff. 


tered after four months of operation at LO-psi 


Mechanical difficulties were encoun 


( gage ) top-pressure, and it became necessary 
to revert to conventional operations, but the 
results were sufficiently promising to convince 
the Republic staff that further trials were war 
ranted. Accordingly, two Republic blast fur 
naces were converted for pressure (Cleveland 
No. 5 and Youngstown No. 3) and operation in 
the range of 10 to 12 psi. (gage) commenced 
in the summer of 1946. This time mechanical 
difficulties were overcome by design changes 
with the result that lost time on the high top 
pressure furnaces is now no greater than on 
most normal pressure furnaces. 

The increase in iron tonnage, decrease in 
coke and flue dust rates, and resultant lower 
manufacturing cost of pig iron have resulted 
in the conversion or construction of more than 
20 high top-pressure blast furnaces through 
out the world. At least six and probably more 
are operating in the Soviet Union. At the 
present time there is one furnace operating in 
Great Britain and two new furnaces are being 
built as pressure furnaces. 

The theory of Avery has been proven by 
performance of the several pressure furnaces 
over the past six years Because of limitations 
of physical equipment it has been impossible 
to operate any of the existing furnaces at top 


pressures above 12 psi 


(gage), and the bene 


fits have been, primarily, increased iron ton 
nage and decreased flue dust production. When 
a furnace now under construction in England 


designed for operation at top pressures of 20 
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Pressure Furnaces Save Coke 


psi. (gage) is in blast, it is expected that a sub- 
stantial amount of coke will be saved. 

It should be pointed out that the demand 
for pig iron in the United States since 1946 has 
been such that the wind volume on all the 
pressure furnaces has been increased along 
with top pressure. As a result no large coke 
savings have been apparent for any extended 
period of time. There have been short periods 
of operation where coke savings have been 
made when, for one reason or another, the wind 
volume has not been increased proportionately 
with the top pressure. 

Perhaps the best coke economies have been 
obtained on the Colvilles’ furnace in Glasgow, 
Scotland, and Republic Steel Corp.'s No. 2 fur- 
nace in Buffalo, 

For a period of six months the Colvilles’ 
pressure furnace, while producing 11% more 
pig iron than a sister furnace operating on 
normal top-pressure, had a coke rate 70 lb. per 
ton less than the normal furnace. During this 
six-month period the two furnaces used the 
same raw materials. Operation of the same 
two furnaces for 15 months prior to pressuriz- 
ing No, 2 resulted in nearly equivalent coke 
rates, with No. 2 consuming 20 Ib. less per ton 
of iron. Thus it is quite evident that a coke 
saving can be made by pressurizing, even while 
producing more pig iron. 

The Buffalo pressure furnace of Republic 
Steel Corp. has consistently produced 10% 
more iron at a slightly lower coke rate than 
during the two years prior to pressure operation. 
For the past six months the coke rate on this 
furnace has been 100 Ib. per ton less than it 
was during the two-year period before pressure 
operation. This has been achieved in spite of 
a decline in quality of raw materials, plus the 
fact that the furnace is continuing to produce 
10% more iron than when it was operated on 
normal top-pressure, 

Although there is not too much evidence 
supporting claims that substantial coke savings 
are possible with increased top-pressure, it is 
obvious that iron production can be increased 
10% or more at no increase in coke rate. It is 
common knowledge that, in order to increase 
production of a normal top-pressure furnace by 
an equivalent amount, it would be necessary to 
make considerable sacrifices in coke economy 
as well as accepting increased flue dust produc- 


tion and irregular stock movement. (Flue dust 
on both the Colvilles’ furnace and the Buffalo 
furnace has been reduced by 50% 
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The application of top pressure to the blast 


furnace gives the operator a new and valuable 
means of control; it permits him to adjust the 
velocity of the reducing gases through the stock 
column by other means than by altering the 
blast volume. If it is desirable to maximize 
iron production, the wind volume is increased 
along with the top pressure and the same gas 
velocity maintained. On the contrary, if coke 
and flue dust savings are of paramount impor- 
tance, the same wind rate can be maintained 
with lower gas velocities than are possible on 
normal pressure and thus the same iron ton- 
nage will be produced at lower coke and flue 
dust rates. The furnace also can be operated 
at some intermediate point and more iron made 
at a lower coke rate and with less flue dust. 

In times of strong demand for pig iron (as 
in this country for the past decade) the blast 
furnace is generally crowded close to its upper 
limit, which is usually determined by stock 
movement and flue dust production. While it 
is true that iron production increases as a 
straight-line function with wind blown, there 
is a point beyond which it becomes uneconom- 
ical to blow the furnace any harder, for the 
amount of the flue dust carried out at high 
wind volumes becomes excessive, and the stock 
in the furnace will descend irregularly. Thus, 
the limiting factor governing the amount of 
iron that can be produced with a given burden 
is the amount of air that the furnace can accept 
without producing excessive quantities of dust. 

Another factor that has limited iron produc- 
tion in recent years is the quality of raw mate- 
rials available for the blast furnace. Ores are 
finer in particle size and consequently more 
susceptible to dusting as well as being lower 
in iron content. In addition, coke has deterio- 
rated in both physical and chemical properties. 
Various steps have been taken to offset this 
downward trend in quality of raw materials, 
but these are expensive and add considerably 
to the cost of pig iron. 

On the other hand, it is possible to pressurize 

blast furnace and thus increase its capacity 
fora capital investment of about $200,000, pro- 
vided adequate blowing capacity is available. 
Most blast furnaces built within the past 15 
years have adequate blowing capacity. In ad- 
dition, a number of older furnaces have been 
equipped with new turbo-blowers large enough 

permit operation in the range of 10 psi. 
(gage) top-pressure. Even though new blow- 
ing e quipme nt may be necess: iry, the cost is not 
prohibitive when one considers that furnace 
output can be increased by 15% or more. 
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It has been found that top-pressure furnaces 
can accept inferior raw materials with less 
effect upon production rate. 


For example, 
is possible to charge more than 200 Ib. of raw 
fue dust per ton of iron without adversely 
affecting furnace performance. As a matter 
of fact, dust production has been markedly less 
than on normal pressure furnaces, even when 
raw fue dust was being charged. Since sinter 
ing of fue dust is a rather expensive operation, 
the ability of a pressure furnace to accept even 
limited amounts of raw flue dust means a 
saving in the manufacturing cost of pig iron. 
It has also been found by experience that a 
pressure furnace can utilize beehive and other 
inferior grades of metallurgical coke, which so 
frequently must be used in these days of short- 
ages, with little if any effect upon furnace out- 
put. The Youngstown pressure furnace of Re- 
public Steel Corp. has used mixtures containing 
as many as 14 different purchased cokes at the 
same time without any significant alteration in 
When 
these same cokes have been used on normal 
furnaces they have adversely affected iron pro 
duction, coke and flue dust rates. When the 
Colvilles’ sinter plant was shut down for a briet 
period it was apparent that the use of unsintered 
material had much less effect on the pressure 
This abil- 
ity of a pressure furnace to utilize lower-quality 
raw materials is becoming increasingly impor- 


furnace behavior becoming apparent. 


furnace than on the normal furnace. 


tant as our domestic supply of high-grade blast 
furnace ores and coke is being rapidly depleted. 

Operation of a blast furnace at top pressures 
less than 5 psi. (gage ) does very little good. 
Slight decreases in flue dust production and 
correspondingly higher yields are noted, but 
little if any increase in output can be expected. 
Since the average gas velocity through the stock 
column of the blast furnace is dependent upon 
the absolute pressure, it is apparent that in 
order to decrease the velocity enough to make 
possible significant increases in wind volume 
or decreases in Hue dust and coke rates it is 
necessary to raise the top pressure well above 
5 psi. (gage). For example, on a large modern 
blast furnace using lake ores, the normal top- 
pressure is between 2 and 3 psi. (gage) and 
the average gas velocity through the stock col- 
umn is about 70 ft. per sec. Increasing the top 
pressure to 5 psi. (gage) reduces the average 
gas velocity through the furnace stock column 


to about 63 ft. per sec., equivalent to a 10% 


reduction. At 7'z psi. (gage) the average 
velocity would be about 55 ft. per see., and at 
10 psi. (gage) about 53.5 ft. per sec. — de 


Increase Pig Iron Production 


creases of 17 and 23.5% respectively. These 
calculations on average gas velocities indicate 
that for substantial increases in wind volume, 
top pressures should be as high as possible. 

The reduction in gas velocity brought about 
by the increased top-pressure results in less flue 
dust being carried out of the furnace by the off 
gases. As the velocity of the gases in the tree 
space above the furnace stock column is re 
duced, the amount of fine material (particu 
larly iron ore) that is actually swept out of the 
furnace into the gas- cleaning equipment is re 
duced, Increasing the average static pressure, 
and thereby reducing the pressure drop through 
the stock column, results in more uniform gas 
distribution across the furnace and lessens the 
amount of channeling and irregular stock move 
ment. Since these factors determine to a large 
extent the quantity of fines in the gas as it 
enters the free space above the stock column, 
any improvement that can be made is reflected 
in a decrease in dust rate. The lower the dust 
content of the gases at the top of the furnace 
the less the carryover, 

One disadvantage of pressure operation is 
that blowing against the higher pressure in 
creases the amount of steam necessary for the 
turbo-blowers and thus adds to the blowing 
cost. Lost time on a pressure blast furnace will 
probably be higher than normal for the first 
few months of operation, but once the operators 
become accustomed to the new equipment, lost 
time should drop to a level comparable to that 
of a normal furnace. It is important that gas 
leaks be repaired immediately, since at higher 
pressures these will enlarge very rapidly. It is 
necessary to add to the ordinary blast furnace 
a number of mechanical modifications in order 
that the furnace can be operated at elevated 
pressures. On a modern furnace the cost of 
these alterations amounts to about $200,000 at 
present prices. 

In summary, the operation of the blast fur 
nace at elevated top-pressures offers an easy 
and economical way to increase pig iron pro 
duction, decrease flue dust rate and thus reduce 
the manufacturing cost of pig iron 
certain conditions 


nder 
appears possible to save 
coke. Certainly more wind can be blown and 
more iron produced than on normal pressure 
at little or no increase in coke rate. In addition 
pressure operation enables the furnace to utilize 
lower-quality raw materials and provides the 
operator with a measure of control over the 


furnace not otherwise obtainable eo 
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By GEORGE KIEFER, Director of Research 
and WARREN W. HARPLE, Research Chemist 


Allegheny Ludlum Steel Corp., Brackenridge, Po. 


METAL 


_ THE BEST Of Our knowledge there are no 
references in the literature indicating that 
titanium is susceptible to stress-corrosion crack- 
ing. Commercially pure titanium has excellent 
resistance to corrosion in a wide 


range of me 


diums but, in common with most commercial 
metals, this resistance to attack is not inherent 
but associated with a protective surface. Metals 
of this type are usually susceptible to stress 
corrosion cracking under some conditions be- 
cause any break in the continuity of the surface 
film provides a port of entry for the corrod- 
ing medium. In addition, titanium has com- 
paratively high yield strength and can carry 


high elastic stresses which also favor stress 


corrosion cracking. It would therefore be quite 
unexpected if titanium proved to be immune. 

The lack of positive data on this phenomenon 
may be due in part to the fact that laboratory 
tests indicate the surface condition of titanium 
y stable favorable environments; 
thus, a severe combination of stress and corro- 
The 


tendency for titanium to creep at the moder- 


to be very 
sion may be required to produce cracking. 


ately e levated te sting temperatures may also 
have some influence, particularly when the test 
methods employ a constant deflection rather 
than a constant load, and unless cracking occurs 
quite rapidly, the applied stress will gradually 
diminish by relaxation and fall below a mini- 
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indented to within 


mum required to cause failure. The results of 


our tests to date that high stress in a 


particularly selective environment may be nec- 


indicate 


essary to produce stress-corrosion cracking in 
titanium by laboratory techniques 

While some carried out in this 
investigation using methods whereby the ap 


tests were 


plied load was constant, the results now re 
ported are purely qualitative and were part of 
a search to find a corroding medium which 
would stress-crack the metal in a short time. 
The material was commercially pure titanium 


Stress-Corrosion Cracking 
Commercially Pure Titanium 


(Titanium Metal Corp. Alloy 75A) from sev 
eral different melts. The carbon content ranged 
from 0.01 to 0.04%, silicon from 0.04 to 0.05%, 
nitrogen from 0.02 to 0.04%, tungsten from 0.01 
to 0.04%, iron approximately 0.10% 
amounts of other residuals. 

The samples were taken from 0.035-in. sheet 
in the annealed state. 


and smaller 


The sheets were sheared 
into samples | in. wide by 4 and all 


The samples were bent over a 


long, 
edges ground. 
die to a shape like a horseshoe, acquiring a 
uniform permanent set and the ends then 
pressed together and forced into a titanium 
channel of uniform width. This method re 
sulted in a deflection which produced an origi 
rolling direction, 
probably near the vield strength of the metal 

In addition to these horseshoe tests, Erichsen 


cup tests were also used. 


nal stress transverse to the 


Again, the results are 
merely qualitative, as all of the samples were 
mm. of breaking. 

The horseshoe samples, along with an occa 
test, 


solutions, 


sional Erichsen cup were immersed in 


many chemical particularly those 
which are known to produce stress-corrosion 
cracking in other metals. No cracking occurred 
even after several weeks’ exposure in the solu 
tions listed in Table | 

The reagents noted in the table 


of corrosive mediums, 


constitute a 


wide variety including 


‘ 
P 
p 
» 


~ 


the commonly used metals which 


are susceptible to such cracking. 
The behavior of titanium in the 
20% ferric chloride solution is 


quite striking, as this reagent is 


a vicious pitting medium, and 


often a source of stress-corrosion 
failures. The application of 
titanium for fabricated chemical 
equipment appears most promis- 
ing in view of these data. 


CRACKING IN RED FUMING 
NITRIC ACID 


One solution was found which 
produced cracks in stressed sam- 
- ples, and that is red fuming 
nitric acid at room temperature. 


The test samples were totally 


immersed and time for cracking 
varied between 3 and 16 hr. 
Samples exposed in the vapors 


alone also cracked after several 


many which are standard solutions used for 
stress-corrosion testing of other metals. The 
resistance of highly stressed titanium to crack- 
ing in these solutions provides a good indication 
of its value as a material of construction. Its 
general corrosion resistance in chloride solutions 
is excellent, and its apparent resistance to stress- 
corrosion provides an advantage over some of 


Fig. 1 — Horseshoe Sample Showing Type of Fig. 2— Erichsen Cup Test After Expo 
Cracking in Red Fuming Nitric Acid. 2 sure in Red Fuming Nitric Acid. 1% 


weeks’ exposure. The red fuming nitric acid 
was of reagent grade, sp.gr. 1.60, containing 
20% NO.. 
the cracked horseshoe samples and Fig. 2 is a 


slightly enlarged photograph of the cracks de 
veloped in the Erichsen cup test piece. Numer 


Figure | is a photograph of one of 


ous cracks were also found around stencil marks 
on unstressed samples after they were immersed 


Table I — Solutions Which Did Not Induce Stress-Corrosion 
Cracking in Titanium Under the Conditions Stated 


20% Sodium chloride plus 1% ferric chloride, boiling 
20% Sodium chloride plus 1% cupric chloride, boiling 
20% 


or 


Sodium chloride plus 1% silver chloride, boiling 

20% Sodium chloride plus 1% nickel chloride, boiling 

20% Sodium chloride plus 1% mercuric chloride, boiling 

20% Sodium chloride plus mercurous chloride, saturated, boiling 
20% Sodium chloride plus 1% zinc chloride, boiling 

20% Sodium chloride plus 1% potassium permanganate, boiling 
20% Sodium chloride plus 1% sodium dichromate, boiling 
Saturated solution sodium chloride, boiling 

20% Sodium chloride plus H,SO,, pH = 0.3, boiling 

20% Sodium chloride plus H,SO,, pH = 1.5, boiling 

20% Sodium chloride plus H,SO,, pH = 3.1, boiling 

20% Sodium chloride plus 3% hydrogen peroxide, room temperature 
20% Ferric chloride, room temperature 

42% Magnesium chloride, boiling 

20% Salt spray, 90 to 95° F. 

Sea water (synthetic), room temperature 

65% Nitric acid, boiling 

10% Sodium hydroxide, room temperature 

50% Nitric acid plus 5% copper sulphate, boiling 

90% White fuming nitric acid, room temperature 

Aqua regia, room temperature 
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Stress-Corrosion Tests on Titanium 


for several weeks in the red fuming nitric acid. 

Microscopic examination indicates that the 
cracking is intergranular. Figure 3 is a photo- 
micrograph of a horseshoe sample in the initial 
stages of cracking, just before complete fracture 
occurred. Figure 4 shows cracks which devel- 
oped around stencil marks on an otherwise 
unstressed sample, also of an intergranular na- 
ture, and quite wide. The beginning of further 
cracking is indicated by the heavy grain-bound- 
ary attack adjacent to the wide crack. 

A limited number of tests were carried out to 
determine if the addition of some other chemi- 
cals to the red fuming acid might inhibit stress- 
corrosion cracking. Addition of 1% by weight 
of sodium bromide prevented cracking, even 
after several weeks’ exposure. Tests are being 
continued to determine if it is effective for very 
long periods of time. It is also planned to 
determine the minimum addition required for 
effective inhibition. 

It is interesting to note that cracking only 
occurs in red fuming nitric acid and not in boil- 
ing 65% nitric acid or white fuming nitric acid. 
The corrosion rates of unstressed titanium in 
these acids are as follows: 

Boiling 65% nitric acid, 0.001 to 0.00015 in. 
penetration per month. 
Red fuming nitric acid (totally immersed) 

at room temperature, 0,000,005 to 

in. penetration per month. 

White fuming nitric acid (totally immersed ) 


at room temperature, insignificant after 14 
weeks’ exposure. 


Fig. 3 — Photomicrograph of 
Cracks in Horseshoe Sample 
Etched in HNO,-HF; 500 » 


\ 


These corrosion rates do not appear to offer 


any clue as to why cracking is confined to the 
red fuming acid only. One might suppose that 
the higher corrosion rate in boiling 65°. nitric 
acid is not sufficiently selective to cause local- 
ized attack: however, the low corrosion rate in 
the white fuming acid is thought to provide the 
necessary degree of selectivity, yet cracking 
does not occur. (There is a possibility that 
much longer periods of testing in the white 
fuming acid may produce cracking. ) 

The most significant difference in these three 
acids is the high percentage of nitrogen dioxide 
present in the red fuming acid. This acid is so 
unstable that many different oxides of nitrogen 
may exist in it, any one of which may cause 
attack. The inhibiting effect of the bromide is 
difficult to explain from the standpoint of chem- 
istry, and is worth further investigation. 

While the work completed to date is only 
qualitative, it will be continued and include 
some quantitative measurement of threshold 
stresses. The experiments are not easy to per- 
form. Red fuming nitric acid is not only an 
unstable chemical but it also is hygroscopic and 
tests cannot be carried out in an open system, 
Our tests already completed have been con- 
ducted in a closed system which results in a 
slight pressure build-up. The glass equipment 
is painted to exclude light and some time is 
involved in dismantling for examination and 
reassembling. The testing of samples under a 
constant load is therefore quite complicated 


and proceeds slowly, but should prove valuable 
in future applications of titanium. rs) 


Fig. 4— Photomicrograph of Cracks 
Around Stencil Marks in Unstressed 
Sample. Etched in HNO,-HF; 250 
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- REASING USAGE of fine metal powders has 
renewed interest in their ps rophoric prop- 
erty — that is to say, their ability to ignite spon- 
taneously in air, frequently in an unpredictable 
manner. Although this behavior had been ob- 
served more than 100 years ago, the nature and 
substance of such materials have been more or 
less defined, and about SO articles published 
on the problem in the past 40 years, an appre- 
ciable number of fires and burns. still result 
from their handling. 

The term pyrophoric 
includes materials of vary- 
ing degrees of sensitivity, 
ranging from spontane- 
ously ignitable in air at 
room temperature to in- 
flammability at elevated 
temperatures. Although it 
in principle, 
to assign an ignition 0 
temperature for each type 


of powder 


is possible, 


- for example, 
200° C. tor 
nium prepared by calcium 
reduction 


this is Zirco- 
In practice statistics do not count, 
and such powder occasionally ignites at room 
temperature. Any pyrophoric powde r, regard- 
less of its ignition te mperature or apparent 
stability, must be handled at all times as a 
potentially dangerous material. Pyrophoricity 
quality or condition of pyrophoric nature — 
is markedly influenced by the extent of surface 
oxidation of the metal powder. It will diminish 
the longer the powder is exposed to air. 

Since the time when the phenomenon was 
first described, several theories have been form- 
ulated to explain it, and have been expounded 
in the literature; attributed the be- 
havior to the presence of a finely divided oxide, 
to an allotropic modification, to the presence of 
a metastable equilibrium, to heat capacity, or 
to thermal conductivity. 


thev have 


theories have 
become untenable in the light of present eVi- 
dence. The consensus now attributes pyro- 
phoric behavior to the fineness of division of 
the metal, and therefore 
surface of the powder. 

erance of evidence, 


The 


to the amount of free 
Despite the prepond- 
a recent article in a German 
publication attributes pyrophoricity to the reac- 
tion between oxygen and hydrogen supposedly 
absorbed by the powder. It seems fairly cer- 
tain that the presence of hydrogen will catalyze 


By BERNARD KOPELMAN and VERA B. COMPTON 
Metallurgical Laboratories, Sylvania Electric Products Inc., Bayside, N. Y. 


the oxidation of finely divided metal in air, but 
pyrophoric metal powders have been prepared 
without using hydrogen, and the pyrophoric 
properties of metal powders prepared in the 
presence of hydrogen remain after removal of 
the hydrogen by vacuum treatment. 


It is also 
of interest in this connection to note that the 
hydrides are less pyrophoric than their parent 
metals at the same particle size 

The degree of pyrophoricity is critically de 


Spontaneous Combustion 


Metal Powders 


pendent on the particle size, Zirconium powder 
of average particle size of three microns is very 
pyrophoric, whereas zirconium powder of 12 
microns does not catch fire at red heat. Ura 
nium powder retains its pyrophoricity at larger 
particle sizes than zirconium. As a matter of 
fact, uranium is so much more pyrophoric than 
zirconium that, whereas zirconium powder is 
usually stored under water, uranium powder of 
the same particle size will catch fire under boil 
ing water (and will generate enough heat to 
melt the glass container ). 

Considerably finer particle sizes are required 
to render iron, nickel or copper pyrophoric 
about one hundredth the size of zirconium. It 
is generally true that the higher the 
formation of the metal oxide, the larger the 
particle size may be and yet retain the ability 
to burn spontaneously. 


heat of 


Py rophoric action, then, 
results from the inability of a metal powder to 
dissipate its heat of oxidation (even slow oxida 
tion) rapidly enough, thus causing its tempera 
ture to rise rapidly. The process can then be 
looked upon as a variety of the common thermit 
fuse, consisting of coarse particles of aluminum 
or magnesium mixed with potassium chlorate 
or barium dioxide, wherein the coarser particles 


of aluminum or rendered 


magnesium are 
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Preventing Fires From Metal Powders 


pyrophoric by increasing the concentration of 
oxygen in contact with the metal. The large 
amounts of heat liberated during oxidation of 
a pyrophoric powder will cause an explosion if 
the powder is suspended in air as a dust. 

Particle sizes of the order of 100 to 300 Ang- 
strom units (0.01 to 0.03 micron) will make 
iron, nickel and copper pyrophoric. Their ex- 
treme sensitivity to oxidation may be gleaned 
from the fact that freshly prepared iron powder 
of this size will become quite warm to the 
touch, due to oxidation, even when confined 
in a flowing argon atmosphere whose dew point 
has been lowered to —70° F. Such iron pow- 
der, useful in making permanent magnets, shows 
a gradual deterioration in magnetic properties 
if it is stored as a loose powder in such an 
atmosphere. 

Zirconium or sodium powders of this degree 
of fineness will catch fire immediately on ex 
posure to the air. Thus, in the reduction of 
zirconium oxide by molten calcium in a pro- 
tective argon atmosphere, some of the zirconium 


fines are carried out of the reaction crucible by 
the argon to other parts of the equipment; flash 
fires occur as soon as air is let into the system. 


Any reaction involving sodium at an elevated 
temperature will usually result in parts of the 
equipment becoming coated with dangerously 
inflammable sodium dust. 

Since the amount of free surface available for 
oxidation is usually considered the criterion for 
pyrophoric tendencies, any process or condition 
which contracts this surface will of necessity 
result in some loss of pyrophoric properties. 
Sintering is such a process; it results in the 
agglomeration or fusion of the particles, and 
therefore reduces the amount of free surface 
available for oxidation. The extent or degree 
of sintering is highly dependent on the temper- 
ature employed in the preparation, so that low 
reduction temperatures favor pyrophoricity. 
Thus, nonpyrophoric tungsten metal powder, 
commercially prepared by hydrogen reduction 
of tungsten trioxide at 750 to 900° C. becomes 
so pyrophoric if prepared by slow reduction at 
600 to 650°C. that the powder cannot be re 
moved through the hydrogen flame at the fur- 
nace exit without igniting, even 
though it has been allowed to cool 
to room temperature in a cool end 
of the furnace prior to its removal. 
The particle size of such powder is 
about | micron. Somewhat similar 
conditions exist in iron powder pre- 
pared by the reduction of magnetite 
in hydrogen or an atmosphere rich 
in carbon monoxide. To avoid 
rapid reoxidation in storage, such 
powder should be heated, imme- 
diately after reduction, to 1200" C. 
(2200° F.). 

A higher reduction temperature, 
to render pyrophoric materials safe, 
may be attained by adding impuri- 
ties which prevent sintering of the 
particles during the process. The 
substance added is selected on the 
basis of the irreducibility of its 
oxide by hydrogen, and this effect 
has been known for over a century. 
This technique, which is called 


Equipment for Mixing, Compounding 
and Screening Metallic Powders in the 
Manufacture of Compacts ls Completely 
Enclosed so That no Dust Escapes to 
the air. Screen in center is covered, and 
rubber ducts feed tightly into the sealed 
containers shown in the foreground 
(Photo courtesy Amplex Mfg. Co.) 
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doping, has been applied to the preparation of 
ultrafine (on the order of 300 Angstrém units) 
iron powder suitable for permanent magnets, 
wherein the finer the particle size the better the 
magnetic quality. 


Such iron powder is usually 
prepared by the hydrogen reduction of ferrous 
formate at 325’C.; if the ferrous formate is 
recrystallized in the presence of calcium for- 
mate, some irreducible calcium oxide is formed 
during furnacing and prevents sintering of the 
metal powder simultaneously formed. The par- 
ticle size of calcium oxide doped powder is at 
least 25% smaller than undoped powder pre- 
pared under identical conditions, and is of the 
order of 0.025 micron. 

In manufacturing processes involving the use 
of fine metal powders, either controlled pyro- 
phoricity is desired or it is accepted as a 
necessary evil accompanying other desirable 
properties. In the first category can be put 
zirconium powder used in the fuse ot photo- 
flash lamps, and nickel powder in the fuse of 
hand grenades. Examples in the second cate- 
gory are permanently magnetic iron powder 
and metal powder catalysts for a variety of 
organic reactions In both classes the great 
danger of pyrophoric action lies in its unpre 
dictability, and new methods of preventing or 
controlling ignition of such powders are being 
constantly developed. 

Perhaps the simplest way of handling such 
hazardous powders is by collecting the powder 
after preparation under a liquid which is 
nonreactive and which can subsequently be 
removed without destroying the fineness or de- 
sirable properties of the powder. Nonpolar 
organic liquids, such as naphtha, benzene or 
hexane, are particularly suitable, although alco 
hol or acetone are occasionally used. 
all low boiling liquids. 


These are 
Water is used as the 
protective medium for pyrophoric zirconium 
used in photoflash lamps, and a thin, adherent 
protective oxide film on the metal’s surface pre 
sumably passivates the material. It seems pos 
sible to store many pyrophoric powders under 
water for a few hours if the water has been 
carefully purified of its oxygen, but thorough 
removal of oxygen from the water is so tedious 
as to make this procedure unattractive. 
Plastics or resins dissolved in solvents (such 
as polystyrene benzene) may be utilized as 
protective coatings for the powder; after the 
solvent is removed, material so treated may be 
stored without fear of self-ignition. Such pro- 
tective methods cannot be used, of course, 
when the surface properties of the powder are 
to be utilized, as in catalysts or flash powders 


Uses for Combustible Powders 


Increasing use has been made of inert atmos 
pheres, such as nitrogen or argon, as protective 
blankets. If the oxygen has been carefully re 
moved from the gas by hot copper, and the 
water vapor by octieated alumina or phos 
phorus pentoxide, these gases allow handling 
the powder “as is”. For extremely pyrophoric 
powders, such as 0.03-micron iron or very fine 
zirconium, these gas atmospheres cannot be 
purified sufficiently to allow more than a few 
hours’ exposure before measurable oxidation of 
the powders. “Dry boxes”, the airtight con 
tainers through which the protective inert gas 
is allowed to flow, are usually equipped with 
sealed-in rubber gloves so the powder 
handled, weighed or packaged 

Pyrophoric action is not limited to powders 
of substantially pure metals but includes com 
pounds “us we ll alloys 


can be 


Pyrophoric behavior 
occurs in the lower oxides of iron, manganese 
and uranium, the hydrides of uranium and 
cerium, and the carbides and nitrides of ura 
nium. One can predict that almost any alloy 
or compound will be pyrophoric if it is in fine 
enough particles and if its heat of oxidation is 
strongly exothermic. 

Controlled sparking action, as used tor ciga 
rette lighters and other igniting purposes, is 
based upon the abrading of particles from any 
solid alloy which are 
divided. 


pyrophoric if finely 
Mischmetal, hardened with iron, is 
ordinarily used for this purpose. Pyrophoric 
properties of alloy powders of the rare earths 
have been observed lanthanum-magnesium, 
lanthanum-lead, Janthanum-tin, and silver- 
thorium. There are other alloys which contain 
no cerium or its allied elements which have 
pyrophoric properties when abraded, among 
them are zirconium-tin, uranium-iron, and 
antimony-iron. 

There are many ways of producing pyro 
phoric powders, the method is usually dictated 
by the ease or difficulty of reducing the metal 
from its compounds. Readily reducible metals 
(such as iron, copper, nickel, cobalt, or lead ) 
are most easily prepared by hydrogen reduction 
of oxides, formates, carbonates or nitrates. The 
more difficultly reducible metals (such as man 
ganese or uranium) can be prepared by amal 
gamation and subsequent removal of mercury 
by distillation. Alkali metal reduction of the 
halides is almost universally applicable. Car 
bonyl decomposition, arc disintegration, elec 
trolysis and de ‘composition of hydrides are also 


Hse ful for various materials S 


FEBRUARY 


1953, PAGE 


|| 


METAL PROGRESS, PAGE 80 


By W. W. SIEG, President, 


Titan Metal Mfg. Co., Bellefonte, Pa. 


I aM Nor the first to point out that mining 
and metallurgical engineers have unusual 
responsibilities as citizens. Should any of you 
doubt this, consider for a moment the concise 
definition of engineering by Earl Stavely, assist- 
ant dean of Penn State Engineering School: 
“Engineering is the art, based principally upon 
mathematics and science, of utilizing the forces 
and materials of nature economically for the 
benefit of mankind,” and, | might add, the in- 
fluence of the mining and metallurgical engi- 
neer is of the “grass roots” type. 

This basic influence for the benefit of man- 
kind has been simply demonstrated by Paul 
M. Tyler, of the Bureau of Mineral Research 
of Rutgers University. He observes that 17,000 
metal miners and workers in directly allied 
industries in a mining state such as Utah sup- 
port not only their 43,000 wives and children 
but also 148,000 merchants, mechanics, doctors, 
lawyers, barbers and other professional trades 
and service people and their dependent fami- 
lies, in addition to 32,000 persons on farms who 
grow things for all these people to eat. In 
simpler terms, for every man engaged in the 
mining and allied industries of Utah, 2% jobs 
were created in service industries and a total 


* Portion of an address before the Penn State Chapter @ 
following the presentation of the David Ford McFarland 


The award is made annually to a Penn State 


graduate who has distinguished himself in metallurgy 


of 12 Utahans were thereby supported. He 
further stated that this 12:1 ratio, amazing 
as it may seem, would be boosted much higher 
if account were taken of derived employment 
in other states. 

With this idea of basic importance well es- 
tablished, let me mention five things which 
vou in this audience, as metallurgists and good 
citizens believing in our system of free com- 
petitive enterprise, can do to secure it from the 


Securing Competitive 
Position Sound Engineering 
and Modern Equipment 


attacks now coming — directly or indirectly 
from many sources. 

First, we must understand the economic na- 
ture of the area in which we work and be ever 
ready to explain how industry operates to the 
hundreds who never get directly exposed to a 
mine, mill or factory. 

Second, we must take immediate steps to 
conserve our remaining natural resources. 

Third, we must strive to expand mass pur- 
chasing power by increasing unit production 
and lowering unit production costs. 

Fourth, we must be on the alert for control 
measures, both national and world-wide, which 
would have the effect of retarding our indus- 
trial expansion. 

And fifth, we must, as metals engineers, keep 
before us the trends developing in competition 
between the metals and their effect on the na- 
tional standard of living. 


EXPANDING MASS PURCHASING POWER 


I will now spend a little time elaborating the 
third obligation — first in general terms, and 
then telling you of some specific things Titan 
Metal Mfg. Co. has done toward meeting this 
obligation. 

We must do our share in expanding mass 
purchasing power. This simply means: 

1. Higher unit production, accompanied by: 
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Fig. 1 


Extrusion Press of 2750 Tons 


Pressure at the Titan Plant for Form 
ing Brass Billets Into Rods and Shapes 


2. Better unit quality: where possible, re- 
sulting in: 


3. Lower unit costs, and the savings distrib 


uted as follows: 
5. 
6 


Increased cmplovee income 


Lower unit selling price to the consumer 
Increased earnings to owners, 


7. Sufficient money reinvested to 


remain 
competitive and to insure growth. 


There is no other way to do this under ous 
system of government 


| hope, now, that vou will forgive me for re 


ferring to some of the more important tee hnical 


developments which have enabled our com 


pany to increase its production nearly 23-fold 


since 1930 in the highly competitive brass mill 
products industry 


Melting raw materials in electric induc 
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Technological Advances Increase Production 


METAL 


tion-type furnaces permitted the use of various 
types of copper and brass scrap which could 
not be handled in the crucible type of furnace. 

2. Automatic temperature controls on all 
heating furnaces —for extrusion, annealing, 
forging — reduced the number of rejects and 
enabled us to produce brass products from al- 
loys with narrow hot working limits. 

3. Hot extrusion, hot pressing or forging, 
and hot pressure die casting of brass demand 
the ultimate heat and wear resistant steel 
dies. Mechanical shock and thermal shock put 
them in constant danger. Unlike steel forgings, 
brass forgings are produced to very close toler- 
ances and it is not unusual for a set of dies to 
cost several thousand dollars. 
cumstances, 


Under these cir- 
the best in steel and the best in 
heat treating furnaces prove to be the most 
economical in the long run. Heat treatment of 
the steel die is, of course, most important and 
close control is desired. Thus the economics 
of many of our processes are tied very closely 
to the ferrous metallurgist in the toolsteel mill. 
He is providing the brass producer with die 
steels and toolsteels which give greater service. 
We look for further help from him. In fact, the 
full utilization of the brass die-casting process 
is waiting for better hot work die steels. 

4. What is true of the hot working processes 
is largely true of the cold working processes, 
such as the cold drawing to size of brass rod 
and the forming by machining on turret lathes, 
automatic screw machines, drill presses, milling 
machines, automatic chuckers and tapping ma- 
chines. Here, full utilization of cemented tung- 
sten carbide drawing dies and forming tools has 
greatly increased production, reduced costs, and 
given the consumer a higher quality product. 
The introduction of cemented carbides, how- 
ever, was accompanied by a great amount of 
grief. They were originally used for the ma- 


chining of cast iron 


a relatively « “asy material 


to machine. Gradually, 


several gr: ides of car- 
bide became available to meet various condi 
tions of shock, abrasion and cutting of metals 
of difficult analysis — but it was not until the 
machine tool industry completely redesigned 
its tools to provide sufficient speed and rigidity 
that carbide cutting tools could be fully uti- 
lized. Even 
machine tools are in use which 


This changeover took many vears. 
today, many 
were built at a time when tungsten or tantalum 
carbide was unknown. Such a radical metal- 
lurgical development points up the need by 
industry to preserve a portion of its earnings 
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so as to meet these almost mandatory demands 
for new equipment. 

5. Utilization of the highest quality of metal- 
lurgical refractories. 

6. Adapting the best heat resisting alloys in 
production operations, such as metal skimming 
bars, furnace rails, slug heating trays, die- 
casting furnace crucibles, and so on. 

7. The success of many metalworking proc- 
esses is dependent on the proper lubricant. We 
have fortunate in securing maximum 


cooperation between our metallurgical depart- 


been 


ment and petroleum technicians in solving 
many fabricating problems. Here, many 
improvements are coming which promise to 


also, 


double (and possibly quadruple) the produc- 
tivity of cutting tools. 

8. The latest scientific device to be used by 
our company is the direct-reading quantitative 
spectroscope for checking the analysis of heats. 
To speed the operation, we have installed ; 
pneumatic tube system to deliver brass anion 
from the casting shop to the laboratory. The 
speed of this method of analysis also makes it 
practical to analyze scrap materials which 
otherwise might be re jected. It enables us to 
utilize good scrap in the production of high- 
grade brass mill products and, thereby, further 
conserves the available supply of virgin raw 
materials. 

I have stressed the importance of some of the 
metallurgical advances which have gone into 
the building of an industry, but would be amiss 
if | were to imply that these were the only fac- 
Mechanical, 
chemical and industrial enzineering 
After the 
work is aT the operations have to be car- 
ried on by skilled and semiskilled workers, and 
the degree of progress that a company makes 
is directly related to the manner in which man- 
agement has utilized the tools at its disposal 
—such as incentive wage plans built on sound 


tors in a company's expansion. 
electrical, 


have had a most important share. 


time and motion study, job evaluation and clas- 
sification, hourly wage and salary plans which 
reward the most capable employees within a 
wage bracket, employee training courses in 
cluding both skilled workers and cmployee 
supervisors, good procurement, production and 
cost control techniques. Finally comes an ag- 
which the metals 
engineer is a growing factor because of the in- 


gressive sales program in 
tricate problems encountered by our customers 
and their ever-growing demands for high-qual- 
itv products to meet exacting requirements. All 
this necessitates the maintenance of excellent 
customer relationships. oS 


le 


S. Atomic En- 
mentioned the reac- 
tors built or be ‘ing built by its various contractors, 
but dese ‘riptions have been ve ry meager. Prin- 
cipal data on 16 ss rican reactors and four for- 
eign are given “Engineering Principles and 
Metal Require antl for Atomic Power Plants”, 
by W. J. Koshuba and V. P. Calkins in Metal 
Progress, July 1952, p. 106. 

Some constructional details about the first re- 
actor to produce power — enough for its own op- 
eration plus an excess —have been given* by 
Alfonso Tammaro, Manager of Chicago Opera- 
tions Office, U.S.A.E.C. This is the Experimental 
Breeder Reactor (EBR) at National Reactor 
Testing Station near Arco, Idaho. 

Although EBR generates significant quantities 
of electric ity, it was not built primarily for that 
purpose, but to demonstate and study the possi- 
bility of “breeding” — that is, the production in 
a reactor of more atoms of plutonium [fissionable 
metal which can also be used as a fuel] than the 
atoms of U. 
the process. 

The EBR began operation in August 1951. 
On Dec. 20, 1951, the world’s first production of 
significant amounts of electricity from a nuclear 
reactor heat source was achieved when four in- 
candescent bulbs were lighted. The following 
day, the external electrical supply to the building 
was disconnected and the entire power load was 
carried by the reactor-boiler-turbine-generator 
system. 


ANNUAL reports of the 


ergy Commission have 


. Which are used up in continuing 


The heat energy is removed from the reactor 
by liquid sodium- potassium alloy at about 625° F. 
Supe rheated steam at 400-psi. pressure is gener- 
ated with this. The power required to operate 
the reactor’s auxiliaries is approximately 55 kw, 
Excess power from the 250-kw. 
is used for building service, 
sipated through resistors. 

The reactor core — that is, 
machine containing the fuel — is approximately 
the size of a regulation football. Electromagnetic 
pumps and flow meters are used in the liquid 
metal circuits. 

Surrounding this small central core is a breed- 
ing blanket which consists of natural uranium 
[metal, originally 90.3% and 0.7% 
The material in this blanket, like the fuel, is sus- 


Nuclear 


turbo-generator 
shop tools, or dis- 


the section of the 


*“Industrial Applications of Energy” 


paper read before the American Society of Mechan 
ical Engineers, Chicago, Sept. 8, 1952 

{From here on, the text is verbatim extracts from 
Mr. Tammaro’s paper, 


brackets 


except words enclosed in 


Commercial Power From Uranium 


pended in the sodium-potassium coolant in a 
cevlindrical tank. Since the EBR = operates on 
high-energy neutrons, no moderating material is 
contained in the tank to decrease their energy. 

Surrounding this tank is material that reflects 
neutrons back into the reactor that would other- 
wise escape and be lost. Surrounding all is a 
lead and concrete shield 

Sodium-potassium alloy was chosen as the 
coolant because of its low melting point, high 
boiling point, high specific heat, nonmoderating 
properties, and because its corrosive nature is 
modest compared to other suitable liquid metals. 
A low melting point prevents freezing of the 
coolant in the system during short shut-downs. 
A high boiling point eliminates the need for a 
pressurized system. The high specific heat is 
required because of the great quantities of heat 
generated in a small volume that must be re- 
moved as matdly as possible. A material that 
does not possess moderating prope rties [does not 
slow down or capture neutrons] is essential since 
this type of reactor operates most efficiently in 
the very fast neutron range. The heat available 
from nuclear fuel is limited only by the tempera- 
tures that the fuel and structural material can 
withstand and the rate at which thermal units 
can be removed from the system. 

The principal disadvantage of sodium-potas 
sium alloy is its violent reaction with water or air. 

In flowing through the reactor, the coolant be- 
comes radioactive, so the entire primary coolant 
system must be shielded. A secondary sodium- 
potassium system removes the heat from this 
shielded heat exchanger and carries it out to a 
secondary heat exchanger. The secondary cool- 
ant is not radioactive; steam is produced in the 
secondary heat exchanger and flows through the 
turbo-generator system to produce electricity. 

There are three major factors to bear in mind 
in considering the economics of nuclear power: 
(a) Plutonium can be produced concurrently, a 
vital material for atomic weapons, Power can 
now be produced from nuclear sources at com 
petitive cost if plutonium can be sold to the 
Government for military purposes. There is 
probably no device so re “adily adaptable to both 
peace and war as a nuclear reactor. 

(b) The economics in these early stages should 
not discourage interest. 

(c) Cost is not the only parameter involved in 
areas remote from coal, oil, or gas. 

I feel it is entirely feasible and possible to 
design and construct a nuclear plant which will 
produce power and plutonium simultaneously 
and at competitive prices. 
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By ALLEN G. GRAY 
Cleveland, Ohio 


pny cleaning is important in the sue- 
Z% cessful use of any finishing system, since 
the presence of grease, dirt, and extraneous 
materials affects the adherence and continuity 
of metallic and organic coatings. The type of 
cleaner and cleaning cycle used must be suited 
to the condition of the metal surface and to 
the degree of cleanliness required, 
oldest and the most widely 
cleaners are the alkaline types. In current prac- 
tice these are employed as soak, electrolytic, or 
spray cleaners. 

Detergency (the ability to clean a metal sur- 
face) results from many factors, one of the 
most important of which is low interfacial ten- 
sion between the cleaning solution and the 
metal being cleaned. 


Among the 
used commercial 


This low interfacial ten- 
sion enables the cleaning solution to undermine 
the dirt and to break it up into fine globules 
that can be lifted away from the surface. Other 
factors, saponification 
and emulsification also play a part the 
cleaning action. 


such as deflocculation, 


The most commonly used alkalis for metal 
cleaning are sodium hydroxide (caustic soda), 
sodium metasilicate, trisodium phosphate, so- 
dium sesquisilicate, sodium orthosilicate, tetra- 
sodium pyrophosphate, and sodium carbonate 
(soda ash). Sodium hydroxide solutions have 
rather poor detergency unless the product. to 
be removed is easily tapenttet. However, it 


serves as a good reservoir of alkali, and small 
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Alkaline 
for Metal Finishing 


quantities are sufficient to raise the 


pH of 


cleaners to the level needed for good deter- 
In general, the milder alkalis, such as 
sodium metasilicate and tetrasodium pyrophos- 


gency. 


phate, have higher detergent ability than  so- 
dium hydroxide. 

The American Electroplaters’ Society has re- 
cently conducted a comprehensive investigation 
on cleaning and preparation of metals for elec- 
troplating (Research Project No. 12). One phase 


of this study was concerned with selection of 
suitable cleaner formulations. Table sum- 
marizes formulations given in the report for 
soak cleaning solutions (nonelectrolytic) for 
steel; Table IL gives compositions of repre- 
sentative electrolytic alkaline cleaning solutions. 

One important point brought out in this re- 
search is that in comparing various alkalis with 
one another, it should be kept in mind that 
total available akalinity is relatively unimpor- 
tant; what must be considered is the total active 
alkalinity, that is, the amount of alkalinity 
which is available above pH One quick 
way of obtaining this information is to titrate 
to the phenolphthalein end point (pH 8.3) for 
total active alkalinity, and to the methyl orange 
end point (pH 4.5) for total available alkalinity. 

Such a test will show that nearly all the sili- 
cate alkalinity is active. The silicates are good 
wetting, 
deflocculating properties. 


buffers and have emulsifying, and 
They have fair rin- 
sibility, being better in this respect than soda 
ash at high temperature and worse at room 
temperature. The orthophosphates exhibit 
show wetting and emulsifving 
properties and aid the action of soap. Also, 
these compounds have excellent rinsibility. The 
pyrophosphates and complex phosphates  pre- 
vent the formation of hard-water scale on the 
work being cleaned. 


buffer action, 


P \ rophosph: ites are also 
goed detergents in their own right. 
Soap and synthetic detergent compounds are 
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added to most alkaline cleaners to decrease 
surface tension and interfacial tension against 
oil, They emulsify oil and suspend solid par- 
ticles of dirt in the solution. The addition of 
an alkali to soap solutions increases their sur- 
face tension but greatly decreases their inter- 
facial tension against oils. In recent years, 
synthetic detergents have risen in importance 
as additives for cleaning baths. 

Soak Tank Cleaners — In soak cleaning, the 
work is immersed in the cleaning solution for 
as long a period of time as is required. The 
bath is usually kept at or near the boiling point. 
Temperature has a marked effect on the deter- 
gent action of cleaning solutions. At a recent 
meeting of the American Hot Dip Galvanizers 
Assoc., G. A. Lux of Oakite Products, Inc., pre- 
sented data to show that for every increase of 
20° F. in the temperature of a cleaning solution 
above 140° F., the cleaning time is decreased 
50%. Thus, if at 140° F., 
cleaning time is 40° min., 
at 160° F. it will be 20 min., 
while at 200° F. it will be 


off periodically, an overflow tank may be used, 
or baffles may be provided. Another important 
detail of tank construction is to allow the sludge 
to settle at the bottom away from the parts. 
Where work is quite dirty, a two-tank system 
mav be of value. Most of the dirt is removed 
in the first tank, while final cleaning is done 
in the second tank. Figure | shows the design 
of a soak-tank cleaner equipped with an agita- 
tion shield and overtlow dam. 

Electrolytic Cleaners — Alkaline compositions 
are widely used for cleaning of metals by mak- 
ing the metal either anodic or cathodic. In 
anodic cleaning, oxygen gas is evolved, causing 
increased agitation directly at the metal-oil 
interface and effectively increasing the cleaning 
action. In cathodic cleaning, generally spoken 
of as direct-current cleaning, the part is nega- 
tively charged and hydrogen gas is evolved. 

One advantage of cathodic cleaning is that 


Table Il — Representative Alkaline Solutions 
for Anodic Cleaning of Steel* 


reduced to 5 min. Weicut Pen Cent ror FORMULATION 
Stirring need not be pro- NumBeR INDICATED 
vided where boiling pro- 6 
duces sufficient agitation. 
Other common methods Na,PO,> 12H.0 35 55 25 10 
of agitating soak-tank Na,P.O,; 5 9 
solutions are by of Na, SiO,» 12 
agitation shields, steam-jet Na SiO, 
eaters, circulator heaters, NaOH 2s 10 70 
pumps, and work move- Welting avent 2 | B) 3 
ment. Various means are Concentration in bath 6 to 6 to 6 to 2to 2to 
provided for avoiding re- (oz. per gal.) 12 12 18 6 6 
contamination of the work Temperature of te 

when it is being removed operation, 'F. 10 

aan Current density 50 to 60 to 
trom the bath. The top of ; 100 
: (amp. per sq.ft.) 100 

the bath may be skimmed 


Tab'e I — Representative Alkaline Solutions for Soak-Tank Cleaning of Steel* 


CONSTITUENT 


3 
Na,PO,: 12H.0 


Na,P.O; 4 
NagP,O,5 
Na. SiO, SHLO 40 
Na,SiO, SS 
Na.CO, 46 10 
NaOH 16 50 
Wetting agent 6 5 6 
Concentration in bath 1 to ito 

(oz. per gal.) 12 12 
Temperature Boil Boil 


Weicutr Per Cent ror FORMULATION NUMBER INDICATED 


4 5 6 7 S 9 10 


50 30 29 
26 3] 5 13 60 1s 
16 16 10 be 30 36 
6 6 2 10 
tto ito 2 to 2 to 


* Based on data from A.E.S. Research Project No. 1: 
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Requirements of Electrocleaners 
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little or no tarnishing or attack of nonferrous 
metals occurs. On the other hand, positively 
charged metal ions will deposit on the work, 
which may give loose nonadherent smuts of 
metals accidentally dissolved in the cleaning 
solution. Another disadvantage of cathodic 
cleaning is that hydrogen is evolved at the 
cathode which tends to diffuse into some metals 
and cause hydrogen embrittlement, this being 
especially serious with highly stressed high- 
carbon steels. 

In anodic electrocleaning, commonly known 
as reverse-current cleaning, there is little tend- 
ency for films to deposit on the surface of the 
parts being cleaned. In fact, there is literally 
a tendency to “unplate” any films or smuts. At 
the normal current densities used, up to about 
75 amp. per sq.ft., the oxygen generated shows 
little tendency to oxidize steel or other ferrous 
alloys. Anodic cleaning does not cause em- 
brittlement of hardened steel. 

One essential property of a good electro- 


Fig. | — Alkaline Soak-Tank Cleaner Heated by 
an Immersion-Type Gas Burner, With Water 
Coil Behind Agitation Shield to Heat Rinse 
Water. (Courtesy Oakite Products, Inc.) 
A. Hot rinse water coil 


cleaner is high conductivity. While caustic 
soda imparts high conductivity to water, it 
alone is not a very effective detergent. There- 
fore it is blended with other alkalis which, 
although possessing lower conductivity, do 


have more detergent action, better rinsing 
ability, and a lower pH in solution. For fast, 
effective action the cleaner should have wet- 
ting, penetrating, emulsifying and deflocculat- 
ing action. ‘To achieve these properties, clean- 
ing solutions generally require the assistance of 
surface-active agents that will wet and pene- 
trate soils and permit the cleaning solution to 
destroy the bond between the metal surface 
and the soil. When soils have been loosened, 
the cleaning solution should temporarily emul- 
sify oils and greases and suspend solid particles 
of dirt in a free-rinsing form. 

It is important to sequester the calcium and 
magnesium salts present in tap water so as to 
prevent a reaction between the soaps in the 
cleaning solution and the water hardness. 
Although the cleaner may not be formulated 
with a soap, the animal and vegetable oils or 
greases in buffing compounds removed by the 
cleaning operation are gradually converted into 
soaps by the action of hot alkalis. The soaps 
which are generated may form an insoluble, 


B. Coil support 


C. Agitation shield 

D. Overflow dam 

I. Discharge flue of gas burner 
FF. Cold water intake valve 

G. Overflow control valve 

H. Tank drain valve 

J. Gas burner flue 

K. Hot water discharge 

L. Overflow outlet and valve 
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Fig. 2 — Electrolytic Cleaning Tank Equipped With 
Steam Heating Coils and Overflow Dam. Sheet 
steel electrodes (E) hang in front of coils and dam 
and have porcelain insulators at bottom to prevent 


contact with tank. (Courtesy Oakite Products, Inc.) 


A. Steam control valve 


B. Anode rods 


Alkaline Spray Washing 


cation and is effective in areas that in 
soak cleaning might act as traps ton 
cleaning solution. Figure 3 shows lo 
cation of high-pressure jets used in an 
automatic machine for cleaning cast 
iron evlinder blocks. Concentration of 
the cleaner for use in a spray washer 
can usually be lower because of me 
chanical action; generally from ‘s to 2 
oz. per gal. is sufficient. 

Alkaline cleaners intended for spray 
washing should be nonfoaming to avoid 
overflow under pumping and spraying 
action. Other properties needed are 
free rinsing, water softening, and buf 
fering action. Mechanical washers are 
well adapted to those applications in 
volving a large volume of work that 
will justify cost of equipment and op 
eration. Such machines are not only 
built as washers, but also include 


C. Work rod rinsing and drying facilities in various combi- 
D. Overflow dam nations. A number of manufacturers offer auto- 


E. Steel electrodes 
F. Valve in overflow line to sewer 
G. Drain valve in small pit 


matic washing, rinsing and drying equipment 
in which the parts are conveyed through the 


H. Steam coil in back of steel electrodes process chambers on a wire-mesh belt. o 


J Steam coil exhaust valve 


sometimes sticky precipitate with 
the hardness of the water. 

Figure 2 shows one type of tank 
designed tor electrolytic cleaning. 
The tank is equipped with steam- 
heating coils and overtlow dam, and 
has sheet steel electrodes hanging 
from electrode rods in front of coils 
and dam. Electrodes should have 
top edges about 3 in. below normal 
solution level and porcelain insula- 
tors at bottom edges to prevent con- 
tact with tank sides. Low-resistancc 
contacts, clean anode and cathode 
bars, and periodic scrubbing of the 
electrodes all contribute to efficient 
and economical electrocleaning. 

Spray Cleaning — Cleaning in a 
mechanical washer is made possible 
by a combination of mechanical and 
chemical action. In spray washing, 
the most common method, the force 
of the spray against the work gives 
a scrubbing action that aids in re- 
moving chips, dirt and other solids. 
Its “cutting action” speeds emulsifi- 


Fig, 3 — Interior View of Automatic 
Cleaning Machine Showing Location 
and Type of High-Pressure Jets 
Used in Cleaning Cast lron Cylinder 
Blocks. (Courtesy R. C. Mahon Co.) 
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Steelmaking 


Bt are replacing three 125-ton openhearths at 
Timken’s Steel & Tube at Canton, 
Ohio, and are expected to produce about 75,000 


Division 


tons of steel. Most interesting perhaps is that 
they have “inductive stirrers” attached to their 
bottom shell — which, by the way, 
netic Type 304 stainless steel plate, 14 in. thick. 


12 in. 


is a nonm ig- 


Bottom lining is 9 in. of fireclay, 
and 10 in, of “Ramset”. 
The induction stirrer, shown in the adjoining 


of mag- 
nesite 

view, consists of a box containing two distilled- 
water-cooled coils resembling stator coils from 
induction motor. 


my a large Overheating is pre- 


vented by warning signals controlled by no less 


than 34 positions in coils or on furnace bottom. 
Up to 390 kva. power at 200 volts is available 
from motor-generator sets. 


The device was developed by Ludwig 


Dreyfus and proved on 15-ton furnaces at the 
Uddeholm AB plant, Hagfors, Sweden. It in- 


Fig. | — Pit View, Tapping Side, of 
20-Kt. Electric Furnace at Timken’s 
Canton (Ohio) Plant, Showing 
Inductive Stirrer Under Bottom Plate 


molten steel bath which 
cause movements generally parallel to the bot- 


duces currents in the 


tom, and directed, at will, either toward the 
spout or directly opposite toward the slag-off 
door. Such movements prevent: temperature 
variations or stratification of elements through- 
out the bath, and accelerate the wash between 
slag and metal (thus hastening the slag-metal 
reactions ). 

Early operations at Timken have been grati- 
tying. Final sulphurs have been reduced 25%; 
carbon and other elements are held to narrower 
range. Time for slag making and alloy mixing 


is reduced. Labor at slag-off is much reduced. 


Spot Testing 


ee MeETHOD for the rapid identification of tin, 
cadmium and zine of very thin coatings re- 
Breh, chief Barnes- 
Gibson-Raymond Division of Associated Spring 


ported by F. chemist, 
Corp., permits testing of these common platings 
where the spot test alone is complicated by the 
presence of iron. Spot testing as generally ap- 
plied gives satisfactory results on medium or 
heavy platings, but in dealing with very thin 
coatings, the color of the metal sulphides often 
is obscured by the presence of iron, which 
makes it almost impossible to verify the type of 
plating. 

By dissolving the coating with one or two 
drops of acid, the acid penetrates too fast into 
the iron and renders the color test questionable 
or worthless. On the other hand, by not giving 
enough time to dissolve the plating, too little 
is in solution to show clearly a desired reaction. 

In order to overcome these disadvantages, 
Mr. Breh suggests the following procedures: 

Tin 
made by dissolving a little of this powder on a 
strip of filter paper. 


The well-known cacotheline test is 


One drop of concentrated 
HC] is put on the surface of the material to be 
tested, and after reaction has taken place, the 
solution is taken up on the underside of the 
strip. A violet color shows the presence of tin. 
Some iron, dissolved by the hydrochloric acid, 
will not interfere. 

Cadmium — Sample is placed into a LO am- 
monium nitrate solution at room temperature 
until some or all of the coating comes off. A 
few milliliters of the solution is poured in a test 
sodium 
A bright yellow 
precipitate confirms the presence ot 


tube and to this a small amount. of 
sulphide solution is added. 
color or 
cadmium. 


Traces of iron which may be pres- 


ent do not interfere. 
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Zine — Should the test for cadmium show a 
precipitate, it is likely to be zine sulphide. 
Verification of this is made by adding a few 
drops of concentrated H.LSO, slowly into the 
test tube. This is boiled for a few seconds and 


then filtered to remove the free sulphur. To 
the clear filtrate a few milliliters of potassium 
ferrocvanide solution is added: a white precipi- 
tate confirms the presence of zine. Occasionally 
some colloidal sulphur may pass through the 
filter paper. This condition can be corrected 
by heating the solution a little longer. 


Forging 


amace to buildings and equipment caused 

by vibrations from the impacts of large 
forging hammers invariably is costly and con- 
tinuous unless their intensity is diminished. 
Such a condition existed at International Nickel 
Co.'s plant in Huntington, W. Va., where ingots 
of nickel allovs are forged down for subsequent 
processing into sheets, rods and such. To re- 
duce vibration, the old solid foundation of 
concrete and timbers was torn out and replaced 
by a more resilient base. 

The new system of mounting the 16,000-Tb. 
forge consists of two blocks of concrete isolated 
trom the rest of the foundation pit; they function 
as semi-free bodies for the absorption of the 
impact. As shown above, the legs and anvil 
of the hammer are bolted to the upper block 
of concrete (about 21 ft. long, 1S ft. wide and 


10 ft. thick). Top and bottom blocks are sepa- 
rated by a rubber cushion sandwiched between 
steel plates, and the lower block rides on more 
than 400 coil springs. The foundation, from 
the top block to bottom of the piles, reaches 
10 ft. below the floor line 


Stamping 


_ LYS OF A PRODUCTION TEST, using a punch 
and die made of thermosetting phenolic 
material for forming automobile panels, show 
that “plastic” may prove to be an acceptable 
substitute for steel in this application. The ma 
terial has already been used extensively by the 
aircraft industry for short runs on aluminum 
and stainless steel sheet. Several hundred steel 
cowl panels were made in this test run for 
the Dodge Truck Division at Chrysler Corp.'s 
stamping plant at Detroit. 

A potential advantage in using this kind of 
die is its lower cost. The conventional stamp 
and die require about 6000 Ib. of steel as com 
pared with the 1500 Ib. of plastic material, and 
14 to 16 weeks of production time for the 
former as contrasted with less than three weeks 
for the latter. Also, little or no machining is 
needed to finish the component parts of the die 
after they are cast (see view below). 

The cast die is made by pouring the liquid 
plastic into a plaster mold representing the fin 
ished shape desired, This first casting is then 
used to form the other half of the die, after 
a coating of wax is applied to simulate the 
thickness of the finished steel part. Finally, the 
bottoms and edges are encased with heavy steel 


plate to prevent them from spreading out of 
shape during their use. rs} 
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Fig. — Overhead Vieu 
Hearth Doughnut-Type 


of Rotary- 


Furnace for 


Heating Billets Prior to Press Forging. 
32-ft. 


Oil-fired, the diameter unit 
will handle up to 300 billets per hr. 


‘ 


System 


Novel Furnaces 


NTEGRATION of heating and heat treating 
equipment into a mechanized production 
line is a technique which high volume of output 
and intense pressures on costs have made prac- 
tical — in fact, almost imperative in automobile 
manuhacture, 


despite the enormously heavy 


investment required, One of the most up-to- 
date examples is at the new press forging shop 
at Chrysler Corp.'s Dodge Division forge plant 
in Detroit, now turning out crankshafts of both 
V-S and 6-cylinder design at a production rate 
three times greater than by the old method. 
Among the unusual elements in the system is 
a rotary-hearth, doughnut-type billet heating 
32 ft. mechanically loaded 
and unloaded, which can supply as many as 


furnace : in diameter, 
300 heated billets an hour to the adjoining forg- 
Normally it is operated at about half 
106 to 125-lb. 
annular 


ing press. 

this speed, carrying two rows of 
billets hearth in 
about 60 min. to bring them to forging heat of 
2950 to 2300" F. 


fired by oil during the operating cycle, are po- 


square around — its 


Burners, started on gas and 


By ARTHUR H. ALLEN 
Technical-Business Consultant, Cleveland 
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sitioned on both sides of the moving hearth. 

Loading and unloading of the 4!'2-in. 
billets of S.A.E. 1045 is accomplished auto- 
matically and mechanically, 


square 


as are virtually all 
The 
brought from the storage yard by a 
magnet crane to a rack in the plant wall, and 
pushed by a hydraulic cylinder into a warming 
oven where they are heated to 400° F. 
the development of cracks during shearing. 
the billet the cut 
down a conveyer to an elevator 


other operations in the forging sequence. 
billets are 


to avoid 


From shear, pieces move 
which raises 
them one at a time to a hydraulically operated 
device for charging into the furnace. 

This unit, equipped with fingers which clamp 
the billet at its ends, 


platform, carries it above the hearth and lowers 


raises it from the elevator 


it gently to avoid wear and possible damage to 
the refractory which would result if the steel 
were slid into position. Each loading cycle is 
followed by movement of the hearth sufficient 
Hearth 


travel is electrically synchronized with the load- 


to make room for the succeeding billet. 
ing mechanism. At the unloading station, which 
is adjacent to the loader, a similar handling unit 
operating in reverse picks up the hot billet, re- 
tracts it from the furnace and places it on a 
gravity roller conveyer which carries the billet 


a 


to a four-jet water descaler operating between 
1500 and 2000 Ib. pressure. 

To some forging specialists the use of a ftuel- 
fired heating furnace and descaler in preference 

heating by electric induction direct to the 
press may seem behind the times. However, 
factors other than modernity must be consid- 
ered. On this score the energetic manager of 
this forge plant, an experienced hammerman 
himself, points out that careful study was made 
of all types of heating, including induction, and 
the decision to install an oil-fired rotary furnace 
was made primarily on the basis of initial and 
operating costs. 

For one thing, the entire present installation 
(representing an outlay approaching $3  mil- 
lion) is just one “line” in this plant of 70,000 
sq.ft. which may eventually become the center 
of all production of crankshafts, ring gears, con- 


necting 


rods, rod caps, gears and 


torque 
converter components for the four Chrysler di- 
visions. A second line, including all basic units 
of the first, is now being installed and should 
be operating by next April. 
third is on order. 


Equipment for a 
Induction heating equipment 
for all three might have pushed costs out of 
line, giving particular consideration to the fact 
that the present line is permitting cost savings 
of at least 25° over previous methods. 

A completely new building 150 x 460 ft. in 
dimensions, of high- bay design with good light- 
ing and ventilation, was erected so there would 
be ample space around equipment, making for 
ideal working conditions. Automatic features 
of equipment operation and material handling 
eliminate the need for operators having special- 
ized forging skill or doing heavy work. Full 
advantage has been taken of the engineering 
knowledge made available by equipment sup- 
pliers, and this, imple mented with the added 
knowledge possessed by automotive industry 
specialists in using integrated transter-type ma- 
chinery, has resulted in a showplace of ad- 
vanced forging techniques which should more 
than meet the demands and limitations of to- 
day’s costs and labor market. 

To return to the detailing of operations, be- 
fore the heated billet reaches the forging press, 
it passes through a preforming treatment, 
known as a reducer roll or die-rolling machine, 
which “gathers” the steel for proper distribution 


Fig. 2— Reducer Rolls Preform the Hot 
Billet Before It Enters the Forging 
Press. Steel is reworked so that heav- 
iest sections will be in approximate lo 
cation of heaviest portions of the shaft 


Sequence of Operations 
in crank throws and lessens the force required 
by the press to shape the shaft. 

As the preformed billets emerge from the 
reducing roll stand, they intercept a photocell 
beam and this actuates an air-driven piston 
which flips them end-over-end and positions 
them properly for entry to the forging press 
A conveyer completes the transfer. The press 
is a 6000-ton high-speed mechanical forging 
unit, driven by a 400-hp. motor and capable of 
delivering up to 35 strokes a minute. It is pro 
with the 
forging being given one strike in cach to form 


vided with two dies, side by side 


the shaft completely, except for trimming and 
flanging. After the second strike, 
pushes the forged shaft onto a conveyer which 
delivers it to a trim press. 


an ope rator 


An operator, with 
the aid of tongs, locates the part squarely in the 
trim die and pulls off the trimmed fash to a 
chute which deposits it on a conveyer below 
Hoor level for removal to scrap bins. 

With the of an overhead trolley 
and tongs, another operator places the shaft in 


assistance 


a 4-in. upsetter for flange forging to save sub 
Shafts for V-S engines are 
forged flat and are moved on a roller conveyer 


sequent machining. 


to a hydraulically operated twisting machine 
which brings the crankpin bearings into exact 


\ 
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big. 3 — This 6000-Ton Mechanical Forg- 
ing Press, Driven by a 400-Ip. Motor, 
Is Claimed to Be the Largest Ever Built 
for This Type of Work. Forged shafts 


may be seen in the lower foreground 


aligument or index.  Six-eylinder shafts are 
press forged in correct alignment and need no 
subsequent twisting. As a final check, how- 
ever, both types of shafts are given a final re- 
strike in a press before being transferred to an 
overhead monorail conveyer for heat treatment. 

Following passage through an air cooling 
zone on the overhead conveyer, forgings arrive 
at the start of the heat treating sequence, where 
they are transferred by air hoist to alloy steel 
carrier fixtures. Carriers accommodate four 
shafts each and move in pairs through the hard- 
ening furnace, quench, tempering furnace, final 
water cooling and shot-blasting, all the while 
on the monorail conveyer. Travel is of inter- 
mittent nature, in cycles of just over 3 min. By 
suspending the shafts vertically from overhead 
carriers, a variety of sizes and shapes of parts 
can be heat treated. Also there is a minimum 
amount of metal in fixtures, reducing the load 
on the furnaces, 

The gas-fired hardening furnace for opera- 
tion at 1550° F. is of somewhat unusual design 
in that it is built around a central “corridor” 
through which the suspended shafts travel. 
Heating requires approximately 100 min. Im- 
mediately after emerging from the furnace, the 


METAL PROGRESS; PAGE 92 


shafts and their carriers are lowered into a 
water quench which is held at 90° F. and con 
tinuously agitated. After 70 sec. in the quench 
they are elevated and returned to the monorail 
conveyer over which they pass to a gas-fired 
tempering furnace. Entry again is intermittent, 
and is on the same 3-min. evele. Tempering is 
done at 1125° F. and requires 2 hr. At the exit 
from this furnace another elevator mechanism 
lowers the shafts briefly into a tank of cooling 
water, and raises them for return to an over- 
head conveyer leading to a shot-blast cabinet. 

This ends the trip on the overhead line. 
With the aid of an air hoist, operators transter 
the shafts to a roller conveyer and the carriers 
are routed back to a storage bank or to the 
supply station which feeds the charging end of 
the hardening furnace. 

Before final inspection, the shafts are center- 
drilled for subsequent locating in machining 
operations. Centering is set up and performed 
to constant dynamic balance checks, while a 
following alignment procedure straightens the 
forging to static balance on live centers. In- 
spection includes gaging major dimensions and 
checking for hardness and visual detects. Hard- 
ness is in the range of Brinell 415 to 500. 


Fig. 4— Two-Position Die Is Used, as 
Shown in This Close-Up, and Only Onc 
Strike Is Required in Each Cavity. Press 
can deliver more than 35 strokes per min. 
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Probably the most striking feature of the en- 
tire sequence Is the svnchronization 
of the material handling operations. It involves 
an elaborate system of electrical, mechanical 
and hydraulic devices, some of them relatively 
Plant offi- 
cials point out that nearly 11 miles of electrical 


° new in the metalworking industry, 


wiring alone was required to tie in the various 
equipment and devices for handling materials, 
as well as for the controls of the heating fur- 
nace, main and supplementary presses, heat 
treating furnaces and the mumerous blowers. 
Together with the electronic controls required 
to actuate mechanisms, this variety of equip- 
ment makes a complex and costly system and 
one that requires close vigilance trom the main- 
tenance crews. High production demands, high 
labor rates, and exacting quality control are 
pushing industry to rapidly widening use of 
automatic production methods. This trend is 
observable not only in the forge shop but 
throughout the automotive industry. So 


Vig. 5 — Shafts for V-S Engines 
Are Forged Flat’ and Then 
fwisted to Proper Alignment 
in This Press Six-cylinder 
shafts do not require twisting 


Vig. 6 — Unusual Design Is Reflected in 
Twin Automatic Gas-Fired Hardening 
and Te mpering hurnaces Shafts are SUS 
pe nded from carriers, each holding four 


shafts. which travel on overhead mono 


through thy 
intermittently at 3-min. intervals. Run 
through this furnace takes about LOO min 


rail and move furnaces 
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The Army’s Big Gun 


Just prior to Gs National Metal Exposition 
in Philadelphia last fall, the Editor attended a 
demonstration of the U.S. Army's 250-mm. can- 
non (dubbed “atomic gun” in the popular press) 
at Aberdeen with a 
regiment of officers and civilians of the well- 


Proving Ground, along 
fed, executive type, to say nothing of a squad 


of photographers, each, apparently, with his 
own unstandardized type of 
the 
purpose gun capable of firing an atomic pro- 
jectile with precision accuracy in all kinds of 
weather” — the Frank Pace, 


Secretary of the Army. ‘To a civilian engineer 


equipment. To 


Army, its prime significance is an “all- 


words of 


its prime significance was in its design and con- 
struction; conventional ideas were abandoned 
wholesale and the result is a powerful, heavy 
unit, rapid and adaptable. Gen. J. 
Army Chief of Staff, admitted 
that its range (about 20 miles) is still less than 
desirable, although he predicted that guided 
inissiles would soon serve as truly long-range 


mobile, 
Lawton Collins, 


projectiles. Its accuracy, said to be 4 of 1% (in 
technical parlance meaning that half the shots 
land within a line of of 4 1% « 20 
miles, or 265 ft.), “pinpoint” 


even though unusually high, 


fire 
is hardly aCCUracy 
but it is doubtless 
ample for an atomic explosive whose radius of 
destruction may be measured by miles. 

This is hardly the place for a detailed de- 
scription of the gun; it is shown on the road 
in the photograph opposite (minus its convoy 
of four 5-ton trucks carrying crew, ammunition, 
projectile carts, and 30-kw. power plant). Gun 
and its mount form a self-contained unit car- 
The 


piece weighs about 50 tons and the transporters 


ried by two transporters, front and rear. 


about 17 tons each, yet the entire 85 tons pro- 
duce wheel loads on about the same order as 
other mobile equipment of an Army division. 


Transporters move on roads at 35 miles per hr., 


and can be swung into any flat feld, gun em- 

placed, barrel slid back into its cradle tube, 

loaded, Its getaway is 


and fired in 200 min. 


equally speedy, 


“The future shall belong to the 
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, Stout forked yokes 
reminiscent of heavy equipment for lumbering 
are locked to the ends of the girder-like gun 
the whole forming a rigid beam that 
bears on end pintles on the free-wheeling trans- 


As can be seen in Fig. | 


carriage, 
porters, front and rear. Arriving at the site, 
the load is taken by vertical hydraulic jacks 
permanently mounted on transporters, locking 
keys between yokes and gun carriage knocked 
out, and the lattter lowered away — whereupon 
transporters and their yokes depart. The gun 
and carriage are bal: inced so nice ‘ly on a round 
turntable 

couple of 


under the center of gravity that a 
it to the proper 
direction, and a rear support or “float” (shown 
under the carriage just behind the forward 


transporter in the photograph) is jacked down. 


men can swing 


This rear “float” has a radial rack with pinion, 
and is used to aim the gun a few degrees to 
right or left. While all movements except 
transverse are power-driven, duplicate hand 
controls are installed for emergencies. 

Such a simple bearing on the earth 
the central turntable and the 


merely 
“Hoat” 
would indeed seem flimsy in comparison with 


rear 


the heavy trails and spades on conventional 
field pieces of much smaller caliber, but this 

Un- 
since 
the recoil cylinders are under the trunnion and 
within the carriage. 


gun has a unique double recoil system. 
fortunately this is not shown in the view 


One recoil system is quite 
similar in function to the conventional devices 
used on howitzers, permitting the gun tube to 
kick backward in its cradle tube at the moment 
of firing. The second recoil system permits 
the entire carriage to slide backward one quar- 
ter its length on the central turntable and rear 
“float”. is ab- 
sorbed by the inertia of these heavy compo- 
nents, and _ little goes through to the 
Much dust is kicked up at the gun 
but it is caused by the vicious muzzle 
blast rather than the recoil. 

Portability requires lightweight design and 
construction — and this includes transporters as 
well. Many of the metallurgical details will be 
kept under wraps until one of these guns is 
captured by the enemy, but from Fig. 2, show- 
ing shop assembly, it can be seen that yd car- 
riage is similar to a plate girder bridge, 38's ft. 
long. Each girder is double-webbed, and i 
welded of thin plates of 50,000-psi. vield stee 1 
Bottom flanges are of stainless steel, 


Thus nearly all of the energy 


force 
ground, 
site, 


machined 
fit into ways on turntable and 
rear carriage support (this “float” is shown with 


as a slide t 


free”—Dwight D. Eisenhower 
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its aluminum tie rods in the lower right corner). 
To insure sound welded joints, nearly all weld- 
ing was done down-hand; units were stress- 
relieved and all joints inspected by magnetic 
powders or dye penetrants. Cradle tube as- 
sembly, which is supported on the carriage 
with trunnions, includes a large alloy steel cast- 
ing with stiffeners and auxiliaries of the same 
analysis welded on while preheated at 700° F. 
One of the prime requirements was to use the 
very minimum of strategic alloys. Hence the 
usual 4340 (Ni-Cr-Mo) steel was used sparingly, 
being replaced by 1040 forgings of thin enough 
section to be through-hardened in heat treat- 
ment. The gun tube itself is of jacketed con- 


At the unveiling ceremony credit was given 
to a group of engineers and scientists of the 
Franklin Institute of Philadelphia for the engi- 
neering studies and general design and layout 
of the big gun and its carriage. This surprised 
the Editor, who had the impression that the 
venerable Institute's functions were chiefly 
historical and educational. Maybe readers of 
Metal Progress are under the same misappre 
hension. The facts are these: 

Early in the 1940's it became evident that 


the war in Europe was a very mobile affair 


Fig. 1 — The Army's New 280-Mm. Gun 


and Mount Ready to Take the Road 
Stout forked yokes, keyed to the gun 
carriage, transfer the load to main bear 
ings on the transporters, front and rear 
Gun tube is retracted from its cradle 


Research at the Franklin Institute 


way ‘ 


struction rather than strengthened by auto- 


frettage; tube, jacket and recoil cylinders were 
forgings of a special alloy steel, that) was 
heat treated to 125,000-psi vield — far better 
than the 70,000-psi. specification which ob- 
tained during World War Il. As a matter of 
fact, it was discovered that the double-recoil 
design saves much weight in comparison with 
the conventional single-recoil mechanism, so 
that design rather than high-strength metal is 
responsible for the major economy in pound- 
age. Only minor use was made of the light 
metals (as in ammunition slide or gear covers), 
except that aluminum tie rods hold the rear 
“float” to the central turntable 


and existing American equipment (inherited 
from the static operations of World War 1) 
would be quite inadequate. Competent officers 
were badly necded elsewhere so Maj. Gen. 
G. M. Barnes, then chief of research and devel- 
opment of the Ordnance Dept., asked Rupen 
Ecksergian, then with the Budd Co. and a 
recognized authority on ordnance and ballisties, 
to organize a group of designers Quarters 
were offered by Franklin Institute, and Frank 
S. Chaplin of Budd's engineering department 
A. J. Olander of Westinghouse’s steam turbine 


tube with breech block at forward end 
over transporter at left Note the cir 


cular turntable below center of girder-like 


gun carriage, and the rear carriage sup 


port just behind the wheels of the leading 


transporte) U.S. Army Photograph 
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Fig. 2— Assembly of Carriage and 
Gun Tube at Dravo Corp. Pitts- 
burgh. Extensive use of welded, 
high-yield, low-alloy steels, and im 


department, A. L. Bergholm, a bridge engineer 
and stress analyst formerly with the New York 
Port Authority, and George S. Hoell, the asso- 
ciate director of the Franklin Institute, joined 
carly in 1943. 

This nucleus was responsible for the early 
studies of a new tank gun and a tank-mounted 
howitzer which was getting into production at 
the end of the war. It also designed several 
105-mm. weapons, as well as the present 250- 
mm. gun when it was found that a projectile 
containing anatomic war head was practicable. 

Two other scientific and engineering groups 
were also very active at the Institute during 
the war. One intensively studied the erosion 
of gun tubes, and the other (an electronics 
group) devised some superior sub-hunting and 
airborne fire-control equipment. 

Meanwhile space overflowed into temporary 
buildings and neighboring residences. At pres- 
ent the Franklin Institute is building new quar- 
ters to house its laboratories for research and 
development. “These laboratories started from 
the above work and at present are subdivided 
into four main divisions: chemistry and physics, 
electrical engineering, mechanical engineering, 
and solid-state physics and metallurgy. Dr. 
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proved analyses for gun and recoil 
cylinders, reduced weight to a mini 
mum. Rear support and aluminum 


tie rods are shown at lower right 
Nicol H. Smith is director of the entire effort. 
The gun design group has been retained and 


is busy on several items of ordnance (Army 


personnel having been sharply depleted by re- 
In the 
mechanical engineering department interesting 


tirements or return to civilian status). 


studies are under way on compact power 
turbine- 
pum» combinations of unusually light weight 


per horsepower, 


packages for industry — hydraulic 


Current projects in the research laboratories 
of interest to metals engineers are on magnets 
made of pure, very finely powdered iron, and 
on semiconductors like germanium and. silicon. 
Important work is under way on bearings: 
studies of friction of metal to metal at very 
high speed without lubricant, or with uncon- 
ventional lubricants and under stop-and-start 
evcles, require elaborate measuring and trans- 
mitting equipment (mostly electronic) to  re- 
cord continuously the observations made within 
tightly closed chambers. Another project spon- 
sored by the Association of American Railroads 
is on railroad journal bearings — a difficult one 
because a good car bearing, properly main- 
tained, doesn't wear; only when some dirt gets 


in is there trouble. Se 


- : 


Chapman Casts 
World’s Largest 
Stainless Gate Valve 


9-ton casting produced in 
austenitic chromium-nickel 
Stainless steel 


This valve, produced by The Chapman Valve 
Manufacturing Co., Indian Orchard, Mass., for 
the defense effort, is used in corrosive water ser- 
vice. It is stated to be the world’s largest, with an 
overall height of 19 feet, weighing approximately 
18,000 pounds. The rough casting weight was 
approximately 36,000 pounds. 

Cast in low carbon 18-8 chromium-nickel stain- 
less steel, it is one more demonstration that size 
is no limiting factor when you cast parts in stain- 
less steels to provide resistance to corrosion and 
erosion. 


Stainless steel resists attack by nearly all oxi- 
dizing acid conditions. In addition, it helps you 
trim bulk and deadweight without sacrificing 
strength and safety. 

At elevated temperatures, austenitic chromium- 
nickel stainless steels are distinguished by their 
strength and outstanding resistance to oxidation. 
At temperatures down to —320° F. they retain 
their toughness and unusual strength. 

Investigate all the benefits stainless steels can 
give you. Leading stainless steel companies and 
foundries produce nickel-containing stainless 
steels in all commercial forms. A list of sources 
of supply will be furnished on request. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through ap- 
- plication to the appropriate authorities, nickel is 
obtainable for the production of austenitic stain- 
less steels for many end uses in defense and de- 
fense supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, ING. 
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ction of alloy 
punishment. Rough terrain, twist Sharia has had a large part in the 


ing directional turns, cannon recoil, of steels 
_ quick starts and stops are a few of 


e reasons why mode 

must take it. 

To overcome failure 
fatigue designers today are specify- 
ing that most parts of this vit +4 : 

mechanism be constructed hi- 


ore becoming increasingly i, 
available for product 
civilian consumption. If you’ 


SHARON STEEL CORPORATION 
Shaw, 


DISTRICT SALES OFFICES: CHICAGO, ILL, CINCINNATI, O., CLEVELAND, O., DAYTON, 
O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS, NEW YORK, N. Y, 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 

CALIF., MONTREAL, QUE., TORONTO, ONT. 

For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 


SHARON” HI-STRENGTH STEELS DELIVER 
iY ——*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 
| 
F 
‘SH 
: 


SOLVING YOUR 
METALLURGICAL PROBLEMS 


Bausch & Lomb-Sized Job! 


Most complete line 
serving industry! 


You can get better results, faster, in advanced research or in quality 
control, with the proper instrument or combination of 

equipments from the complete Bausch & Lomb line. A B&L 

sales engineer will be glad to show you how. 


Four different metallographs—for routine bright field studies —or 
advanced analyses requiring interchangeable phase contrast, 
bright field, dark field and polarized light. 


Photomacrographic Equipment Model L— widest low power range; 
no time lost in converting metallograph from high power set-up. 


@ CM Metallurgical Microscope—industry’s standard. 


@ Stereomicroscopes — unequalled for 3-dimensional 
low power studies. 


Eyepiece Camera—fits microscope eyepiece tube. 
Make your own projection slides or ‘‘work-in-progress” records. 
35mm or 2%" x 3%" film. 


Polaroid Land Camera Attachment—fits low and high power 
camera equipments. Finished print in one minute! 


MILS Metallograph 
Let us help you select the equipment and set up the 


operating procedures that will most efficiently solve your 
problem. No obligation, of course. 


Eyepiece Camera 
WRITE... complete 


information. Bausch & 
Lomb Optical Co., 
63814 St. Paul St, SY 
Rochester 2, N. Y. 

, Polaroid Microscope Model L 
land Camera Photomicrographic 
Attachment Equipment 


Stereo- 
microscopes 


Equipment 
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Balphot Metallograph 
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ys rb YEAR 1934 the management of Good- 

vear Tire & Rubber Co. of Akron, Ohio, de- 
cided that some special attention should be 
paid to the more economical and rapid manu- 
facture of tire molds. At that time the method 
used throughout the rubber industry was to 
bore out a bowl-shaped steel casting (the mold 
is split into upper and lower halves along its 
center circumference) and then engrave the 
tread corrugations, in reverse, on its inside rim 
Tread designs were rather simple, but even so 
the costs and delays were mounting continually 
Engraving methods simply did not fit into the 
current and anticipated developments tire 
design and construction. 

Mavbe the thing to do right now is to stop 
and try to explain how pneumatic tires are 
made and why such a thing as a tire mold is 
necessary.* (In what follows the word “tire” 
will mean the outer tube or casing, be it foi 
bievele, touring car, truck, airplane landing 
gear, farm tractor, or huge earth-mover;: Good- 
vear at present manutactures over 2500 tvpes 
and sizes, varying as to dimension, working 
pressure or tread design. ) 

The body of these. tires, midway in tabri- 
cation, is a squat, black, open-ended barrel 
of quite pliable material, and the interesting 
fabricating methods up to this point could be 
described if space permitted; constitution of the 
tire may be visualized from Fig. 1, a section 
cut across a so-called “four-ply” tire, such as 
is used in an ordinary automobile. 

The material for each ply is, in effect, a 
blanket of uncured rubber from 0.030 to 0.045 
in. thick —in which are embedded parallel 
cords of rayon, cotton or nylon, spaced from 
26 to 35 to the inch, and stretching across at 
an angle to the axis. (Alternate plies criss- 
cross at this chosen angle.) Ply after ply is 
assembled on a revolving drum: they adhere 
to each other, since the rubber is quite tacky. 
An overlapping portion or skirt at each edge 
is turned inward against the end of the drum 

carefully, to avoid wrinkles —and against 
this is placed a ring of rubber in which is em- 
bedded the wire to reinforce the bead which 
clinches the tire onto the steel wheel-rim. Then 
the surplus skirt is folded back, outward and 


upward to enclose this bead. Lastly. a some- 


what narrower but thick blanket of rubber to 
form the tread is wrapped around the outside: 


Wire Rim 


Advanced Example 
the Casting Art 


this has no cord or other reinforcement, and 
has chamfered ends for a lap joint which is 
fused during the later curing operation. 

This barrel-shaped, somewhat limp object 
must next be expanded in its center and short 
ened in its length, so it assumes the toroidal 
shape ot a tire al horseshoe m Cross section 
This is done with the help of a “steam bag” 
which looks like a husky inner tube. [t is in 
effect just that, although it has walls from ‘2 to 
*4 in. thick (depending on size of tire). Thus, 
it is a thick-walled doughnut which is forced 
into the barrel-shaped carcass; when it is in- 
Hated it draws the two ends of the carcass 
closer together and expands the center portion 
until the correct horseshoe shape is assumed. 

Shaped tire and air bag are then laid flat in 
the lower half of a tire mold, the steam bag is 
connected to a steam line, and the upper halt 
of the mold clamped down. The outer surface 
of the shaped tire body obviously must slightly 
(but only slightly) clear the convolutions en 
graved on the mold — that is to say, the out- 
side diameter of the green tire is a little less 
than the diameter representing the deepest in 
dentation in the rim when finished. The steam 
bag is then inflated with steam upward. of 


*The data for this article were secured during a lengthy 
inspection of Operations with Joseph Torrey, manager of 
Goodyear's Development Service, who has been in intimate 
contact with the tire mold problem for many vears. Thanks 


are also due to Goodyear Tire & Rubber Co. for the 


illustrations. 


Fig. 1 — A Section Across a Green Tire as It Is 
Placed on the Barrel of a Vire-Building Machine 
4 Plies, Tread at Center, Beads at Either End 


—Rubber for Tread 
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Molding a Tire 


35 psi., which expands the 

green tire radially outward 
until it fills the mold com- 
pletely, and the plastic rub- 
ber at the outside enters into 
all the engraving and con- 
volutions of the mold’s inner 
surface, Trapped air is 
vented to outer channels 
through appropriate drill 
holes about 0.05 in. diam- 
eter; a whisker of rubber 
follows, sticking up on the 
treads of new tires. 

Almost simultaneously, su 
perheated steam at 280 to 
320° F. bathes the mold, top 
and bottom, and is the heat- 
ing source required to bring 
the raw rubber up to the 
temperature required for the 
molecular changes known as 
vulcanizing. 


Fig. 2 
Just Before 


After a sufficient time, the oper- 
ations are automatically reversed and a finished 
tire is ready to come out of the mold. Under- 
cuts in the mold do not bother, for the rubber 
moves over elastically until it is freed; in fact, 
the only wear occurs around the edges of the 
mold where top and. bottom halves register. 
The steam bag is then pulled out of the tire: 
it is trimmed, inspected, and shipped to auto- 
mobile plant, warehouse, or dealer. 

Such is the process of tire building, and 
has not changed in essentials for 25 years de- 
spite great advances in labor-saving machinery 
in all steps of processing from unloading raw 
material clear through to the shipping platform. 
Furthermore, the curing time has been cut 
down, both by the new automatic equipment 
as well as by the discovery of vuleanizing ac- 
celerators which are chemicals added to the 
green rubber. Fifteen years ago it took an hour 
to cure an automobile tire; now the floor-to- 
Hoor time is more like 15 min. (Specific data 
in this article, representative of passenger 
automobile tire, are varied according to the 
size of the tire and the formula used in the 
compounding department.) Durability in terms 
of tire miles is being continually increased; 
Joseph 


Torrey of Goodyears Deve lopment Service esti 


tread designs are almost without limit. 


mates that an aver: ige of at least two new ex- 
perimental or production designs have appeared 
every week for the last 12 years. If a new tire 


design is adopted by a popul: ir make of auto- 
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Cross Section of Green Tire 
Entering Mold (Horse- 
shoe Section) With Steam Bag Inside 


mobile, hundreds of molds 


for that design must be 
promptly made and supplied 
to the tire factories. In auto 
mobile tires the emphasis is 
on such characteristics as 
nonskid silence — tires 
which do not squeal or 
throb at any speed on any 
road surtace. Such require- 
ments have resulted in’ an 
amazing intricacy tread 


convolutions. 


NIOLD CONSTRUCTION 


Perhaps the reader can 
now appreciate the situation 
in the middle 1930's which 
convinced Goodyear’s man- 
agement that tire molds 
would constitute a serious 
bottleneck unless some radi- 
cally simpler process than 
engraving out of solid steel could be devised. 
About 50 million tires were made by the Amer- 
ican industry that) vear ( production is now 
about 85 million ) and liter: ally hundreds of new 
designs and sizes were being developed yearly. 

As noted, the standard method at the time 
was to engrave the tread and sidewall emboss- 
ing on the inner curved surtace of a steel mold. 
The engraving machine primarily roughed out 
the repeated elements of the design. Its lim 
itations were obvious; much hand finishing was 
necessary, Even in prewar dollars, the average 
cost of a new mold was about $800: 
either a new or an old design could not be 
completed in less than six weeks. 


It was something more than a lucky accident 


worse, 


that Burgess Darrow, then Goodyvear's develop 
ment manager (now retired), had visited the 
Continental Rubber Co.'s plant Hanover, 
Germany, in 1934, and found them “figure cast- 
ing” tire molds of iron. Patterns were rather 
complicated assemblies of plaster of paris seg- 
ments; brought back 
some samples and an idea tor an entirely new 
approach, 


molds were sand. He 


The apparent alternative to engraving or 
machining from the solid was to cast the re- 
quired surface. But how make a pattern which 
could be drawn? A bowl with radial pro- 
truberances around its rim would obviously 
require a multitude of retractable parts, each 
withdrawing outward at its own angle away 


from the center; this didn't look practicable 


¢ 
re, 
METAL 


to any toundryman except for very coarse COon- 
volutions on tire treads. A second alternative 
was the lost-wax process used for centuries by 
art foundries to cast objects with extensive folds 
and overhangs. The wax models would require 
metal dies in which to cast the wax segments, 
and the problem of draft again arose, unless 
the circumference were divided into 50 or 60 
segments. A degree of accuracy unknown to 
statuary makers was also necessary before so 
many wax segments could be assembled into a 
circle within the necessary tolerances. Never- 
theless, the lost-wax process was given a trial 


a 


Search for Simpler Mold-Making 


but proved to be disappointingly expensive and 
time-consuming. 

A third (the successful solution) was to use 
an elastic pattern, cast in a “core box” which 
is an exact replica in plaster of the finished tire 
or a segment of it. A plaster mold or perhaps 
even a sand mold could be made from this 
elastic pattern, if the pattern were elastic 
enough so it could be “drawn” despite mod- 
erate overhangs. ‘The tire mold could then be 
cast in either iron or aluminum by conventional 
methods. It is realized that this scheme in- 
volved four direct or mirror replicas — namely, 
model, elastic pattern, mold, final casting 
and a correspondingly high degree of accuracy 
in each operation if the result were to reach 
an acceptable tolerance of 0.0005 in. per in. 

The plaster model and the plaster mold, 
therefore, seemed worth studying, and A, C 
Gunsaulus (then in charge of mold design 
and now manager of wheel and brake de- 
velopment for Goodyear Aircratt Corp.) 
His first task 
was to find a man who knew a lot 


was assigned the job. 


about plaster molding and an enter- 
prising foundry which could cast 
metal in plaster molds. He 
was fortunate to discover the 
first in nearby Cleveland 


Fig. 3 — Cross Section on Centerline of Essential: 
of Modern Curing Press in Operating Position 
With Tire T Inside Mold M, M,; Steam Connec 
tion L to Steam Bag 8. B, B represent steel mold 
backs; P, P are heated press platens; and C, © are 
arms and toggles for closing and opening the mold 
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Complex Tread Designs 


in the person of Albert H. 
Haller, a statuary molder 
who had started life as a 
Haller had just 


finished models -of several 


toolmaker, 


bronze architectural de- 
tails for the National Ar- 
chives Building in Wash- 
ington, and the casting had 
been made in the Antioch 
Art Foundry at Yellow 
Springs, near Dayton, Ohio, 
under direction of Morris 
Bean. Thus it was that 


the team Gunsaulus, 


Haller and Bean as- Fig. 


sembled and devised the 
system now used suc- 
cessfully for casting -tire 
molds in aluminum.* 

It would be tedious to 
recount the various steps, trials and errors 
which occurred during 1934, 1935 and 1936, 
and the mutual influence of design, model, 
pattern and casting method on the final tech- 
niques. Naturally enough, the progress was 
from a simple design to one more complex. 
In this article an attempt will merely be made 
to describe how a plaster model is now made 
from a design drawing, how a mirror replica 
of this model is made of a rubbery material, 
how this mirror replica is used to make a seg- 
mental mold in plaster of paris by the Antioch 
Process.+ Lastly, a short account will be given 
of the die casting of tire mold segments as 
practiced at Goodyear's No. 1 Plant in Akron, 
Ohio. As indicated in F ig. 3, the resulting tire 
mold is split on its central plane and each half 
is a composite — a husky steel mold-back takes 
the main loads, and this is lined inside with a 
series of segmental which actually 
form the corrugations to be reproduced in rub- 
ber. Most of what follows will be a deserip- 
tion of how these segmental 


“inserts” 


“inserts” are cast 
in aluminum. 

Making the Plaster Model — Space limitations 
will not permit the reproduction here of the 


complicated drawing from which a mold _ is 


the Making of a Mold. 
is a surface representing bottom of dec p- 
est grooves in finished tire; 
shape is the correct outer form of the tire 


!— Sweep for the First Stages in 
Gray inner shape 


white outer 


to be made. In a tire of advanced design the 
“diamonds” on the tread are not all equal 

size; the grooves between are not uniform in 
width for their entire depth; their sides may be 
undercut; the bottoms of the grooves are not 
No less than 40 details 
may be drawn and dimensioned to 0.001 in. to 
specify one segment of the 51 which comprise 
the complete circle of a tire of recent design. 
Variations in the tread, point to point around 


necessarily smooth. 


the circumference, prevent singing or roaring 
by harmonic vibrations against road surfaces: 
the general arrangement of ribs and corruga- 
tions gives good traction under any condition 
of weather, bottom fillets, smooth and correct, 
discourage fatigue cracks. One segment may 
repeat itself around the circumference; more 
likely there is also a second or even a third 
segment wherein the convolutions are arranged 

different order, and these occur not alter- 
nately but in random around the finished tread 
~here again to break up harmonic vibrations 
at all operating speeds. 

The task is to model such a design full size 
and with an accuracy of about 0.001 in. in all 
directions — so good that light will not show 
between model and edge ot its proper section 


templet. As now practiced at Goodyear’s Akron 
factory in a department still he aded by Mr. 
Haller, the first thing is to sweep a quarter- 
circle i 


*it might also be mentioned that some vears ago U. S. 
Rubber Co, publicized a method of electrotorming, where 
a thick iron electroplate was deposited over a conductive 
elastic replica of the tire’s surface, stripped, and backed up 


a gray cement-plaster mix (such as 
by metal thick enough to give it necessary strength. 


Hydrocal’) to a surface represented by the 
tThe Antioch Process was briefly described in “Critical bottom of the grooves —the near portion of 
Points” in Metal Progress tor March 1952. Fig. The sweep is sheet steel with edge 
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Fig. 5 — Segment Made From Fig. 4 After Lay- 
out Artist Has Drawn Pattern on Outer Surface 
Some of the instruments used by him in making 


the three-dimensional layout are also 


chamfered back at 15° on each side. Figure 4 
shows the equipment and method better than 
words can describe. The colored cement sets 
into a hard body which resists scratching by 
the engravers tool in later operations, and_ its 
grav color tells his eve that the limit has been 
reached. 

After 45 min. for hardening, this foundation 
is then overlaid by a plaster of paris body 
swept to the correct outer shape of the tread. 
This same sweep would also cut any straight 
circumferential grooves which might appear in 
the tread design. 

The layout artist is a draftsman (no, a map- 
maker) in three dimensions, for he must trans- 
fer the designers ideas to the curved surface 
of the model with mapmakers precision. —In- 
stead of a pencil he uses a needle-like stvlus 
for scratching the firm plaster. The result is 
photographed in Fig. 5. 

Lastly, the grooves so outlined are cut into 
the plaster rim by hand by a scalpel-wielding 
crattsman (Fig. 6). In this work he is guided 
constantly by templets cut of 0.032-in. zine 
sheet His work is done under a single bright 
light in a darkened room, for the surfaces must 
be so accurate that no light shines between 
An idea of the 
intricacy of this work may be realized from 
the gages (on the table in Fig. 6) that the 


templet and finished surface 


engraver needs to reproduce the tread design. 
At the end a segment of the tire tread is repro- 
duced for from 7.2 to 15° (1/50th to 1/24th the 


circumference), an angle depending on the tre 


quency with which the design 
repeats itself, 

Such a model could be made 
in wood, by usual patternmaker's 
operations. The advantages of 
plaster are (a) its lack of direc- 
tionality or fiber, (b) its fine uni 
form grain, (c) its ready vielding 
to the engraver’s knife, its 
permanence of dimension de 
spite the effects of age, changes 
in temperature and changes in 
lnumicity, 

The Plastic Pattern 
have a three-dimensional replica 


We now 


of a portion of a new tire’s tread 
The next thing to do is to make 
a pattern (negative) from it, suit 
able for foundry use. Here is 


shown where Morris Bean came up 


with another idea. He proposed 
using the plaster model as one surface of an 
appropriately shaped “core box” and pouring in 
enough of a rapidly setting plastic to fill it 


Fig. 6 — Cutting the Grooves in a Part 
ly Finished Model. Note appropriate 
tools and templets which the engraver 
uses to guide him into the correct forms 
(Photo courtesy Akron Beacon Journal) 


Replicas and Patterns 


j 
4 » 
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ries, an Investment impres- 
sion is made from this 
Korogel pattern and is as- 
sembled with another re- 
crystallized plaster invest- 
ment reproducing the back 
surface of the required 
casting (center of Fig. 7), 
and the two when assem- 
bled provide the cavity 
into which aluminum alloy 
can be cast. The casting 
is broken out, cleaned, 
gates and risers cut. off, 
edges milled at the correct 
angle, and the required 
number of segments in- 
serted in a steel mold-back 


Fig. 7 — Upper Left ls Korogel Tread Pattern Backed and bolted down with 
With Hydrocal, and Just Below It 1s a Plaster Mold countersunk studs around 


Made Therefrom. At center are shown similar pattern the 
and mold for the rear surface. At right, above, are the 
two, assembled with sprue, and at bottom right is the 


parting surface be- 
tween top and bottom 


ves oO e completec 
aduminum casting (insert) after breaking away the mold hal f the completed 


The first: successful material (and. still exten- 
sively used in this way) was “Korogel’,* a 
rubbery plastic developed by B. F. Goodrich 
Co. We would now call it a thermosetting 
plastic; chemically it is polyvinyl-chloride which 
solidifies at 275 to 300° F. into a strong body 
about as Hexible as stiff gelatin would be. 

Korogel does not stick to varnished plaster, 
reproduces the form perfectly, has a vanishing 
umount of shrinkage and is strong and elastic 
enough to be easily drawn after solidification 
without breaking the plaster model. Likewise, 
when this casting of Korogel is used as a pat- 
tern (Fig. 7) it can be successfully drawn from 
a gypsum-sand mold, as made by Morris Bean's 
Antioch Process. It will be remembered that 
the mold is formed of a 50-50 gypsum-sand 
mixture originally of thick, creamy consistency, 
and no force other than gravity is used in the 
mold as it is setting hard. 

The Segmental Inserts for a Tire Mold — In 
the adaptation now used in Goodvear's found- 


*Korogel is rather too plastic to retain its form accurately 
as a pattern when rammed in sand. Mr. Gunsaulus said 
that Goodyeatr’s first successful “figure-cast” tire mold was 
cast from plaster patterns, rammed up in sand. This work 
was done by the late John Harsch, Sr., in his aluminum 
foundry in Cleveland. This was for a tractor tire with 
coarse corrugations. Another source of sand-cast tire molds 
during World War I, when aluminum was scarce, was the 
Overmyer-Mould Co, at Winchester, Ind. This firm special- 
ized in the manufacture of iron molds for fancy glass objects. 
cast in sand cores. 
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tire mold. This assembly is 
indicated in Fig. 8. 

The upper halt of the complete tire mold is 
constructed similarly (as described in the pre- 
vious account of how a tire is made, and indi- 
cated in Fig. 3). It will be remembered that 
only the outside of sidewalls and rubber tread 
of the finished tire are formed against the metal 
mold; the inside is shaped by the pressure of 
the air bag during the curing evcle. 


PULL-CIRCLE TREAD RING 


An alternative method is practiced at the 
Antioch foundry. Here Morris Bean makes a 
series of gvpsum-sand molds from the Korogel 
pattern, each one an accurate segment of the 
tire’s surface, and assembles them into a circle, 
indexed, and aligned by a sweep around a 
central shaft. This is covered with a round 
gvpsum-sand ring, molded to the correct shape 
(with allowance for machining) for the back 
where it fits against the mold-back (steel bowl). 
The assembly is properly bound together and 
cast in aluminum alloy. Thus, instead of cast- 
ing a number of segmental inserts and assem- 
bling them in a circle, the segmental molds are 
assembled and a ring-shaped casting made. 
These “tread rings” are later fitted and secured 
to steel mold-backs and form either top or 
bottom part of the tire mold. (See Editor's note 
on Opposite page. ) 

The 5% silicon-aluminum sand-casting alloy 
No, 43 was originally used for its good found- 


j 
< 
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ing qualities, but it is vers 
“gummy” in the machine 
shop, so that the more 
readily machinable, _per- 
manent-mold casting alloy 
No. 214 (4% Mg) is now 
ordinarily used, both for 
the complete rings made 
at the Morris Bean foundry 
tor Goodyear and for the 
tire industry generally. 
This alloy is also used for 
the segmental cast inserts 
made by Goodyear in sim- 
ilar plastic molds for its 
own requirements. 
Another reason for using 
alloy No. 214 is its excel- 
lent corrosion resistance. 
These tire molds — espe- 
cially in the early 1940's 
were frequently quenched 
after the curing cycle to 
hasten the process, and the 
water was often contami- 
nated. As a matter of fact. 
corrosion of the working 


surtace of the tire mold is The 


no great problem, neither 
is wear — the only damage 
to the surface might come 
Anothes 


matter which caused toreboding was the pos- 


from rough handling or an accident. 


sibility of electrolytic corrosion between alu- 
minum inserts and their supporting steel bow] 

this is controlled either by doping the con- 
tacting surfaces with heat resistant aluminum 
paint — or, under extreme conditions, by metal- 
lizing the inner surtace of the steel mold-back 
with aluminum. 


DIE-CAST INSERTS 


It remains to be said that the popular de- 
signs and sizes for tires sold in such numbers 
that dozens — even hundreds — of tire molds 
must be supplied to the various Goodyear 
tactories are made with die-cast inserts. Die 
casting alloy No. 13 (12% silicon) is used, but 
H. G. Sutherland, foreman of the department 
says that through repeated use of reclaimed 
metal the iron content has reached the limit 
where it sludges out in the melting pot. De- 
spite this contamination, it seldom takes much 
time to adjust gates and vents until good cast- 
ings with sound, smooth surface emerge. Minor 
internal porosity is not rejectable detect. 


Fig 
Duty Truck Tire in a Steel Mold-Back 


§ — Assembling Inserts for a Heavy 


segments are bolted down with coun 
tersunk studs around the parting surface 
Photo courtesy Akron Beacon Journal) 


Such extreme iron contamination is encountercd 
only under emergencies such as the aluminum 
shortage during the war. Normally, iron con 
tamination is held within acceptable limits 
by sweetening the reclaimed metal with new 
alloy ingot. 

Three ordinary gooseneck die-casting ma- 
chines are installed in this department. The 
tourth machine (shown in Fig. 9) takes two dies 
mounted on a turntable. While the one at the 
right is locked in the machine for casting an 
insert, the other is exposed, open, so a work 
man can place the steel blades that are to be 
cast into the insert and later form slots in the 
tire tread no wider than 0.010 to 0.020) in 
(The two dies may be somewhat different in 
arrangement, even though they form segmental 
inserts for the same tire mold.) Such a die 


*Eprrons Nott 


diameter. 


cause it avoids corrosion couples when impure cooling water 
must be used. and the iron is much more resistant to rough 


handling or accidental damage 
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P. H. Brotzman, metallurgist tor Fire 
stone Tire & Rubber Co., informs me that similar molding 
methods are used by his firm to cast tread rings in ductile 
iron. They are made slightly undersize and are expanded 
by forcing them down over a conical mandrel to exact 
In his opinion, iron is superior to aluminum be 


as from a falling wrench. 
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Vig. 9— Terntable Attached to Casting 
Machine Carrying Two Dies, Each With 
Retractable Portions. While die at right 
is in position for casting an insert, die at 
left is exposed so workman can place thin 
steel blades (better shown in Fig. 10 


Fig 10 Close-l p of Exposed Die 
(Left of Fig. 9) Taken From Different 
Angle to Show Thin Steel Blades Which 
Will Be Cast Into the Segmental Insert 
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with retractable parts is formed of a dozen or 
more highly accurate parts, and is a notable 
example of the toolmaker’s craft. 


CONCLUSION 


\ fitting conclusion to this article might be 
an account of the wartime adaptations of the 
gypsum-sand molding process tor all sorts of 
military hardware for ordnance and quarter- 
master. Sticking, however, to the subject. ot 
tire molds made in emergencies, it may be said 
that many new designs for airplanes or military 
mobile equipment from jeeps to tank trans- 
porters were put into production in a matter 
ot weeks, whereas months would have been rCe- 
quired tor engraving the molds in the manner 
used prior to 1935. 

Likewise, during the times when the rubber 
supply was tight in the early 1940's, Goodyear 
was able to modity its molds so as to reduce 
the thickness of rubber on the tread and thus 
effect a major economy merely by machining 
down the outer surface of the plaster model 
and recasting the tread rings or inserts, where 
otherwise completely new sets of molds would 
have been necessary. Beyond all that. the 
method described may be worthy of use by 
other industries when intricate castings of high 


precision must be had S$ 
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Fig 1-B Basic Tetrahedron 
Indicated With Black Patches 
Has Coordination Number of 4 


Fig. 1-A — Lattice Struc 

ture of Silicon Is That 
of Two Interpenetrating 
Face-Centered Cubes 


Fig 1-C Lara Voids 
Exist in the Lattice 


By WILLIAM R. JOHNSON 
and MAX HANSEN 
Armour Research Foundation 
illinois Institute of Technology 
Chicago 


Appraisal 
Silicon and Alloys 


ILICON is the second most plentitul clement since they are used exclusively for alloving or 
S in nature, ranking in abundance to deoxidizing purposes, the only property of 
OxVgen. It constitutes about 26% of the total interest is their composition. Relatively re- 
material in the earth's crust, oceans and atmos cently, the use of silicon and germanium as the 
phere, and always occurs in the combined state crystal in crystal rectifiers has become such an 
In this form the silicates are the major con important development that basic study of the 
stituents of most of the important rocks. Silicon pure elements has been encouraged 
is not a metal, but a semiconductor, similar in Production — Despite its abundance, silicon 
nature to diamond and germanium, and is has not been studied extensively, probably pri 
characterized by a negative temperature co- marily because no large-scale commercial uses 
efficient of electrical resistance. It has a me were evident. The first partially suecesstul 
tallic luster and a silver color. The uses fon attempt to isolate it was made in ISOS by 
silica and the silicates are tremendous, but the Berzelius, who reduced silica with charcoal in 
commercial uses tor the element. silicon, are the presence of iron to form ferrosilicon; in 
relatively less extensive. 1823 he produced elemental silicon by reducing 

j The largest use tor silicon is as an alloving potassium Muosilicate with potassium 
and deoxidizing agent in’ steelmaking opera- \t present there are two basic methods tor 
tions. It is also used as an alloving agent in the preparation of this material. The one used 
‘ copper, aluminum, and nickel alloys. In most in England, the Tucker process, is a straight 
of these, silicon is added in the form of a chemical purification of a 98% silicon (pro 
master alloy; this is usually prepared by the duced by aluminum reduction) and consists of 
reduction of silica or silicates by solid reducing repeated leachings in heated solutions of min 


agents, st as carbon or aluminum, ar — 

ich hu *This study was conducted for the Air Matériel Com 
mand. US AF ind the detailed information is contained 
master allovs have had little study; however in AF Technical Report 6353 


furnaces. The physical properties of these 
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Structure and Properties of Silicon 


eral acids, principally hydrofluoric and sulphuric 
acid. This treatment removes most of the 
residual aluminum and iron to produce a 
silicon around 99.5+% pure. The process 
developed in this country by the Du Pont Co 
purifies silicon by the pyrolytic reduction of 
silicon tetrachloride gas with zinc vapor. This 
reaction is carried on at about 1740° F. in a 
quartz retort, and the resulting product is a 
mass of needle-like crystals of silicon of about 
99.9+°% purity with approximately 0.03% carbon 
as the major contaminant. 

Properties — At first glance, silicon appears 
to have very favorable physical properties 
It is very light, having a density of 2.32 g. per 
cc., or about 15% less than that of eadanen. 
Silicon is also very corrosion resistant. It can 
be heated in air to 1000° F. and will remain 
bright and silvery, and it resists the action ot 
most mineral acids. Furthermore, it is readily 
available and relatively cheap. But the lattice 
structure of silicon is not metallic. 

Silicon crystallizes in a diamond lattice, a 
lattice type occurring only in carbon (diamond). 
silicon, germanium, and gray tin. This struc- 
ture may be visualized as two interpenetrating 
face-centered cubes (Fig. 1-A) with the origin 
of one displaced ‘4 atom distance along the 
body diagonal to the other. Thus each atom 
is surrounded by four neighbors to form a 
tetrahedron, Fig. 1-B. The bonding between 
atoms is covalent; each atom has four valence 
electrons in its outer shell. Each pair of atoms 
shares two electrons with each of its four 
neighbors to produce the effect of a filled outer 
electron shell, which confers on silicon its 
chemical inertness. It may be noted in Fig. 
1-C that this lattice type contains considerable 
void space and is definitely not regarded as a 
close-packed lattice. 

There appears to be no polymorphism in 
silicon analogous to the transformation of gray 
to white tin, despite some indication found by 

early investigations. Recent X-ray diffraction 
measurements at high temperature run by the 

Ohio State University on high-purity silicon 
indicated no transformation up to 

2370" F., about 225° F. below the melting point. 

( Virtually a straight-line relationship exists be- 

tween lattice constant and temperature; these 

data are given in Table I.) The electrical prop- 

*Very recently, General Electric researchers have found 
evidence of appreciable ductility of silicon and germanium 


transistor material at elevated temperatures. The deforma 
tion apparently occurs by slip. 
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Fig. 2— Electromet Silicon, Atomic 
Hydrogen Melted and Arc Remelted 
Etched with 600 HINO. + HF; 250 


erties of silicon are those typical of a semi- 
conductor; resistivity is high (10° ohm-cm. ) 
decreasing very rapidly with the first abitiens 
of other elements. The resistivity further de- 
creases with rising te mperatures. Conductivity 
occurs in the typical semiconductor movement 
of “holes”. 

No evidence of metallic ductility has been 
found.* Silicon fractures in a typical brittle 
manner. The microstructure of the high-purity 
material generally shows a considerable amount 
of twinning, Fig. 2. It is believed that twin- 
ning occurs during cooling from the melt, for 
there is appreciable expansion in the  solidifi- 
cation of silicon. This expansion may be clearly 
seen in Fig. 3, which represents a number of 
silicon-iron alloys with decreasing iron. 

Principal Uses — Silicon is used as an alloy- 
ing and deoxidizing agent for a number of 
metallic systems. The large tonnage use is 
in the deoxidation of steel in the openhearth 
process. It is also used as an alloving agent 


Table I — Lattice Constant Versus Temperature | 


‘TEMPERATURE Larrick CONSTANT 

5.4190 a, 
S6 5.4195 

1342 5.4335 

1638 5.43558 

5.4390 

2080 5.4425 

2405 5.4467 

tData determined by G. B. Skinner, |. W. Ed- 


wards and H. L. Johnston, Department of , she ‘m 
istrv, Ohio State University 
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to the extent of 2 to 5% 


in iron to make special 
transformer core materials with improved mag- 
netic properties. Certain aluminum-base cast- 
ing alloys contain up to 12% silicon (as in $5, 
4132 and red X13 
Huidity of the metal. 
number of copper and nickel alloys as a hard- 
ening agent. 


alloys) to improve the 


It also is added in a 


For use in ervstal rectifiers, silicon must be 


modified by the addition of another element 


to increase its conductivity. This addition is 
very carefully controlled so that the properties 
of the resulting crystals are optimum. These 
crystals are becoming incre asingly important 
in the field, but the 


rectifiers is 


electronic over-all use of 
infinitesimally 


small in terms of total production. 


silicon in crystal 
Further- 
more, germanium has now largely replaced it 
in this particular field 

Siliconizing, or the impregnation of the sur- 
face of metals with silicon, is attracting con 
siderable interest. Siliconized iron possesses 
excellent corrosion resistance in certain appli- 
cations, and the siliconizing of molybdenum is 
said to afford a measure of protection against 
high- temperature oxidation. 

Silicon-Base Alloys — The study of the con- 
stitution and properties of high-silicon alloys 
has been sparse because cursory examinations 
Under the 


Matériel Command 


had revealed no useful properties. 
sponsorship of the Air 
experimental work was carried out by the 
Armour Research Foundation of Hlinois Insti- 
tute of Technology on the properties and con- 
stitution of the silicon-rich re gions of a number 
of binary systems. 
The experimental proparation of silicon-base 
alloys was carried out by are melting under 
inert atmosphere in a nonconsumable electrode 
The silicon melting stock was 99.89% 
silicon prepared by a chemical purification 
process by the Electromet Division of Union 
Carbide and Carbon Corp. 


furnace. 


This was prepared 
for are melting from 30 to S0-mesh powder by 
premelting with an atomic-hydrogen torch 
Premelting converted the powder with mini- 
mum contamination into lumps which could 
handled in the are There 


he easily furnace. 


hig. 3 
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Constitution of Binary Alloys 


is some tungsten contamination from the elec- 
trode tip, particularly with the highest silicon 
allovs, but this impurity is easily identified as 
WSi. 

The following general features of silicon-rich 
systems apply: 


in the microstructure. 


1. There is a complete miscibility in’ the 
liquid state of silicon and all metals with the 
exception of bismuth, lead, thallium, and pos- 
sibly zinc, cadmium and indium. 

2. There appears to be no measurable solid 
solution of any silicon 


metal in (germanium 


forms a continuous series of solid solutions 
with silicon). 

3. The alkaline metals, alkaline earths, cop- 
per, and the 


more 


transition elements form one or 
silicides. 

1. In all known alloys, the freezing point of 
silicon is de ‘pre ‘ssed, sometimes to a ve ry great 
extent, by the addition of another clement. 

\ number of silicon-rich binary systems 
some of the resulting dia- 


grams confirmed the literature, 


were investigated, 
corrected 
it. and certain diagrams added new information 
These diagrams will be given in a technical 
paper now in preparation. 
features may be 


some 


Several significant 
noted in the microstructure 
When a silicide in 
equilibrium with silicon crystallizes in massive 


of many of these alloys. 
form, it is often seen to possess a somewhat 
“duplex” structure of coring. One possible ex- 
planation for this phenomenon may be that 
some silicides are of variable composition over 
a limited Another effect is that of 
Often structures 
where the equilibrium diagram would predict 
a eutectic, 


range. 
eutectic degeneration. 
is evident. 
eutectic 


none This may occu 


when the lies close to either silicon 


or the silicide; then one component of the 


eutectic is absorbed by 


its primarily crystal- 
lized parent to leave a two-phase region void 
of typical eutectic configuration 

\ typical example of elements which do not 
form a silicide is given in Fig. 4 (bottom ot 
tollowing page), showing the silicon-aluminum 


system. No solubility of the 


aluminum in the 


Buttons of Silicon-lron Alloys 


‘ 9.5% Fe 1% 
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Fig. 6 


Silicon-Titanium Binary Alloys 


Left 


is 10% titanium alloy, with primary silicon 


and Si-TiSi, eutectic 
alloy, typical of the eutectic structure 
HNO 


with 2% HF 


silicon can be detected. A similar diagram may 
also be drawn for the silicon-silver and the 
silicon-tin systems. Most of the elements, how- 
ever, form one or more silicides (Fig. 5). In 
this case the silicon-rich alloys will always con- 
sist of a mixture of silicon and the. silicide. 
There are no indications of the existence of 
silicides higher than the disilicide. Conse- 
quently, it appears that because of the low 
atomic weight of silicon no single-phase alloy 
can be made which will contain a very high 
percentage of silicon. 


Fig. 4— Phase Diagram of the 
Binary System Silicon-Aluminum 
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Right is 22% 


titanium 
Etched 


95% 


\ 10% titanium alloy shows primary silicon 
and the eutectic, Fig. 6 (left). The 22° 
(right) is typical of eutectic structure. Figure 
7 shows primary disilicide in a matrix of de 
silicon-vanadium 
Note the cracks in the brittle disilicide 

Some of the silicon-manganese alloys showed 
peculiar microstructures in the region of the 
disilicide, which around 50° — silicon 
This appeared as a pattern of parallel lines in 
each grain, Fig. S$, for which no explanation 
has been found 


alloy 


generated eutectic in a 
alloy. 


occurs 


Microhardness measurements were made on 
a number of the disilicides in the course of this 
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Silicon-Rich Silicon-Titanium Alloys 
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Fig. 7 — White Areas Are Primary Crystals of 
VSi,; Gray Matrix ls Degenerated Eutectic in 


17% Vanadium, 83% Silicon Alloy. Etchant: 40 
parts 10 parts HNO.,..5 parts HF; 250 


work. In general, the compounds showed 
slightly lower hardness values than silicon and 
somewhat less tendency to crack around the 
diamond indentation, but in no case were the 
hardness values low enough to encourage any 
hope of room-temperature ductility in the di- 
silicides. These hardness values range from 
Knoop (300 g.) 550 tor NiSi, to over 1300 
for Mo,Si and V,Si. The average Knoop hard- 
ness values for a number of readings for silicon 
were 950 (using a 300-g. load). Some investi- 
gators have reported signs of ductility in cer- 


Fig. 9 — Hot Hardness of Silicon 
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tain silicides made from the gaseous phase, but 
this could not be confirmed with cast silicides 

Some hardness measurements were carried 
out on silicon at elevated temperatures and 
also on vanadium disilicide. The results may 
not be too accurate since a nonstandard testing 
technique was used (see “Simple Tester for 
Hardness of Hot Materials”, by R. F. Domagala 
and W. R. Johnson, Metal Progress, December 
1951, p. 72), but there is a definite indication 
that silicon and its disilicides decrease in hard 
ness at higher temperatures (Fig. 9). There 
was no evidence, however, that silicon could 


be deformed plastically at the higher temper- 
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Fig. 8S — Primary MnSi, (Parallel Line Pattern) 
and Si-MnSi, Eutectic (Degenerated) in 50% 
Manganese, 50% Silicon Alloy. Etchant: 40 
parts 10 parts 5 parts HF; 250 


atures. For example, indentations made in 
molybdenum always produced bulging around 
the indentation but silicon never exhibited this 
type of behavior. 

Summary — Silicon, despite its advantages of 
availability, low cost, low density, and high 
corrosion resistance, does not appear to offer 
promise as an engineering material, It pos- 
sesses the typical brittle characteristics of a 
diamond crystal structure, and no prospect is 
in sight for causing a polymorphic transfor- 
mation to a metallic lattice. Furthermore, all 
silicon-rich alloys appear to be two-phase, with 
The high 
est single-phase alloys, the disilicides, are not 
truly high-silicon alloys nor are they ductile. @ 


brittle silicon the major constituent 
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Reported by S. W. POOLE 
Metallurgical Department 
Central Alloy District 
Republic Steel Corp. 
Massillon, Ohio 


pout 800 men registered at the tenth Electric 
Furnace Steel Conference of the Ameri- 
can Institute of Mining and Metallurgical En- 
gineers, held last December in Pittsburgh. 
During the three days’ meeting the following 
timely and important topics were discussed: 
fume control, gas-heated hot tops, rare-earth 
metals for deoxidizers, “auto-pouring” of ingots. 
and substitute sources of chromium for low- 
carbon stainless steels. Notes on these matters 
will now be presented. 


FUME CONTROL IN THE ELECTRIC 
FURNACE SHOP 

Code authorities are continually writing 
stricter regulations to cut down atmospheric 
pollution. In the opinion of J. G. Liskow of 
American Air Filter Co., Louisville, Ky., hoods 
can be effectively used on smaller electric fur- 
naces. Basically, the hood size is governed by 
roof-ring diameter. Extensions over the charg- 
ing or slagging doors and the pouring spout, 
besides the hood itself, together with a means 
of exhausting air and cleaning it of dust and 
fume, constitute the problem. An added con- 
dition is that the electrodes must go through 
Nevertheless, 
it appears that control of dust and fume at 


this structure and not touch it. 


electric furnaces is entirely practicable. Wet 
collectors can reduce dust and fume in the 
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discharge to 0.3 to 0.4 grain per cu.tt., a figure 
which meets or betters most present code re- 
quirements but does not always meet the ideas 
Most 
particles in fume and smoke from a furnace 
are less than 0.5 micron in size, and efficiency 


of officials as to smoke “elimination”. 


of wet collectors is only about 50% on so small 
a particle. The average particle size for total 
emissions (fume, smoke and dust) is between 
2 and 5 microns, but many of the particles are 
as small as about 0.2 micron. 

There are two possibilities to reduce dis- 
charge of very fine material to the atmosphere, 
both of them highly developed during the last 


Recent Improvements 
Electric Steelmaking 


50 vears by the nonferrous smelting industry 
a) the Cottrell type of electrostatic precipitator, 
which uses metal only, and (b) the cloth filter 
or bag house, wherein the cloth must be able 
to stand temperature peaks of 900 to L000" F 
during a furnace boil, or be protected by a pre- 
cooler, A spark arrester must also be installed 
unless glass or asbestos fabric is used. 

M. I. Dorfan of Mechanical Industries, Inc.. 
Pittsburgh, also presented a paper on a unique 
method of collection for electric furnace fumes 
Of interest were the following tacts: 

Gases from small electric foundry furnaces 
may amount to 4000 to 6000 cu.ft. per min 
per ton of material processed per hour. Fur- 
nace emissions of 5 to 8 Ib. of particulate mat- 
ter per ton of metal melted may be anticipated 

Fume particles are predominantly spherical, 
mostly smaller than 3 microns diameter and 
with 95% below 0.5 micron. 

Dust characteristics and operating conditions 
tor the larger furnaces are similar to those for 
the smaller ones, but fume losses are higher 
being 0.5 to 0.6% of process weight. 

Some difficulties have vet to be overcome on 


hooding of larger furnaces, particularly to col- 


lect fume more completely, and to withstand 
high temperature and corrosion. It appears 
that the utility of a dust collector and the en- 
thusiasm for it vary inversely with the diameter 


of the furnace. 
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Mr. Dortan recommends that two caretully 
located outlets be made in the furnace roof 
through which the fume is piped to cyclone 
dust collectors followed by a special filter in 
which a constantly moving body of granular 
material flows countercurrent to the fume and 
gas stream after the latter is cooled to 500° F. 
by atomized water sprays. 

An electric furnace of 25 tons capacity and 
14 ft. 3 in. outside diameter at the Timken 
Steel & Tube Division's melt shop at Canton, 
Ohio, is equipped as recommended by Mr. 
Dortan, and motion pictures were shown of 
the unit in operation during meltdown by 
Walter Assel. chief engineer. Wet scrubbers 
were not considered desirable due to local 
water shortage, theretore, the granular-flow, 
continuous type of filter using prepared steel 
chips was installed. At the present time a 
practical system for large electric furnaces is 
not vet in operation, and the present experi- 
mental fume-removal equipment on the 25-ton 
furnace operates intermittently. The basic prin- 
ciples, however, are established. 

Victor Zang, vice-president of Uniteast Corp. 
Toledo, Ohio, stated that hooded fume control 
was installed in 1949 on five electric furnaces 
with shell diameter of 9 ft. About 98% of the 
smoke is collected. The fume loading was 0.35 
to 0.37 grain per cu.ft.; after processing through 
Type N Rotoclones less than 0.10 grain per 
cu.ft. is left in the atmospheric discharge; if 
the particle size is less than 0.5 micron brown 
fumes are eliminated. 

John Harrod of U.S. Steel Corp. described 
efforts to control fume at No. 2 Electric Fur- 
nace Shop in Chicago. The melt-shop atmos- 
phere only is cleaned. Maintenance of the 
One 
objectionable feature was longer time for roof 


furnace hood is relatively inexpensive. 


changes, some 50% greater than normal. A 
fewer number of roof changes were necessary, 
undoubtedly due to the absence of the usual 
laver of root dust and its insulating effect. 


RARE-EARTH ALLOY ADDITIONS 
TO STEEL CASTINGS 


Of considerable interest in the foundry ses- 
sions was the effect of rare-earth elements as 
additions to common grades of steel. G. A. 
Lilliecvist, research director, and C. G. Mickel- 
son, assistant, of American Steel Foundries, 
Kast Chicago, noted that very little information 
is in the literature, but gave the results of their 
own investigations on “Lan-Cer-Amp Alloy”. 


Best mechanical properties on common cast 


Tapping a 35-Ton Heat of Molten Steel 
From a Heroult-Type Electric Arc Fur 
nace at Crucible Steel Co. of America, 
Midland, Pa. (Courtesy Westinghouse 
Electric Corp., manufacturer of the reg 
ulator for controlling electrode position 


steels were obtained when rare-earth alloy ad- 
ditions were made in the amount of 2 Ib. per 
Three 
steel compositions — grade B steel, high-tensile 
steel and 1040 — were investigated. When nor- 
malized at 1650° F. and tempered at 950" F. 
for 2 hr., all ductility and impact figures were 
improved by rare-earth additions. 


ton after the aluminum deoxidation. 


The effects of rare-earth elements on the 
ductility and the impact properties of these 
steels in the water-quenched and tempered 
condition was even more pronounced, The 
possibility that end-quench hardenability was 
also increased was investigated, but results 
were negative. The additions did not elimi 
nate temper brittleness, as determined by im 
on a 0.30% carbon, 1.60% manganese steel pro 
duced with and without rare-earth metals 

Additions of 2 Ib. Lan-Cer-Amp alloy per 
ton changes Type IIL nonmetallic inclusions to 
the globular, dispersed Type 1. 


pact tests at room temperature and at 


However, this 
change in nonmetallic inclusions is not the 


entire reason for the beneficial effects on duce 
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tility and impact, since other means of deoxi- 
dation can change the inclusions in a similar 
manner without causing the same improvement 
in ductility and impact. 

The effect of rare-earth metal additions on 
hot the A.S.F. 
standard hot-tear casting, was determined tor 
grade B steels. 


resistance to tearing, using 
At the various pouring tem- 
peratures evaluated, lower ratings were shown 
for the treated steels, and the authors believe 
that the change in inclusions from Type Tl 
to Type Lis at least partly responsible. 

As to sulphur removal on production heats 
under basic openhearth operating conditions 
heats tapped at 0.018 to 0.019% sulphur would 
be reduced to 0.014 to 0.015% by Lan-Cer-Amp 
treatment in the ladle. Experience with heats 
from an S-ton acid electric furnace has not 
been too consistent, although drops in sulphur 
as high as 0.017% have been obtained. The 
additions may have increased the end-quench 
hardenability. 

Rare-earth additions had beneficial 
effects on porosity, weldability and feedability. 

While Lan-Cer-Amp is not a panacea tor 
steclmaking problems, it has helped to  im- 
prove many properties and thus far has shown 
no detrimental effects in production heats. 


metal 


GAS-HEATED HOT TOPS 


Heating of ingot mold hot tops with an 
oxy-gas flame has been cooperatively investi- 
gated by Firth-Sterling, Inc.. and Linde Air 
Products Co. Work to date has shown that the 
usual 15 to 20% of additional metal poured into 
the conventional hot top can be reduced to 6 
to 7%; this means that an extra ingot is made 
for every 12 or 13 ingots cast. 

Firth-Sterling at MeKeesport, Pa. as de- 
scribed by A. J. Texter, superintendent of 
melting department, uses blow-off heating tips 
which do not need to be water cooled. The 
hot-top casing incorporates a teeming hole, 
and is shortened so it contains only 50% the 
normal volume. Oxygen and natural gas at 
identical pressures are delivered from = mani- 
folds near the pouring platform; the gas ratio 
remains constant; gas ratio of 14 oxygen to 1.0 
natural gas is usual, but the exact gas ratio and 
timing of the flame must be determined by 
experiment for each grade of steel and ingot 
size, else chemistry and ingot soundness may 
be disturbed. ‘Ten minutes of heating may be 
enough for an S*4-in. square ingot, and up to 
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Preterred 
practice is to preheat the hot-top casing in a 
furnace prior to teeming; this reduces the gas 
requirements by some 40%. 


15 min. for a 13%s-in. square ingot. 


\ protective slag 
cover between molten metal and flame has 
been tried; however, none of any artificial slags 
are as beneficial as the blanket of molten hot- 
top brick that runs down during heating. 

Mr. Texter stated that gas hot-topping is 
beneficial to austenitic, martensitic and territic 
stainless steels. The ingot chemistry is not 
impaired and a sound macro-etch is obtained 
Steels with high 
carbon or analyses high in silicon and man- 
ganese require more critical attention due to 
the ease with which these elements may be 
oxidized and the top of the ingot filled with 
blowholes. 

H. M. metallurgist for Universal- 
Cyclops Steel Corp. of Bridgeville, Pa.. dis- 
cussed use of a water-cooled torch on stainless 
ingots of Types 410, 405, 430, 321, 347 and 
19-9 DL, cast in molds of 14x 16'2 in., 15x19 in. 
and 16. in. 


throughout the entire ingot. 


Evers, 


square cross section. The single 
torch produces sufficient heat to handle 14 to 
16-in. square ingots using a covered hot-top 
casing with a center hole when the torch tip 
is 6 in. the Experience has 
shown 4 to 6% higher vields with no effect on 
top section macro-etch or chemistry. 

Gas hot-topping as practiced at the U. S. 
Steel's Duquesne Works was described by B. M. 
Shields, chief metallurgist. 


from surtace. 


\ simple blow-off 
tvpe of head, not water cooled, is used; a 1'4- 
in. pipe cap with 11 No. 30 drill holes arranged 
circumterentially at an angle of 27'2" from the 
vertical gives the best flame pattern. A large 
mixer to handle natural gas at 45 to 50 psi. 
pressure is being developed tor large ingots. 
A minimum hot top of 6 to 7% of the ingot 
volume is necessary tor a satisfactory product. 
The best oxygen: gas ratio for stainless steel to 
minimize chromium oxidation was found to be 
1.2 to Heating time for large ingots (22.25 
or 22x24 in.) is 1 to I'2 hr. 

W. R. Lysobey of Air Reduction Sales Co. 
called attention to the fact that the burner 
should be as close to the hot-top metal as 
possible for best fuel economy, and hence a 
water-cooled tip is preferable. Three burner 
units operating on ingots larger than 20x20 in. 
generate temperatures on the order of 3000 to 
3200" F. Fuel consumption on 9x9-in. ingots. 
was quoted as 250 cu.ft. of oxygen and 180 to 
190 cu.ft. of natural gas per ton of ingots. 


For 
water-cooled burner tips heating stainless ingots 
(Continued on p. 196) 
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Deoxidation Studies Show 
Advantages of Silicomanganese 


Silicomanganese has proved to be highly 
ethcient and economical as a furnace block 
and deoxidizer, as well as an alloy addi 
tion. Steel producers have found that it 
saves furnace time, produces cleaner steel 
and increases the yield of rolled products. 


Excellent Blocking Addition 


When used as a blocking addition, silico 
manganese stops the carbon oxygen re 
action in the open-hearth furnace and 
vermits close control of analysis. The alloy 
1as a ratio of approximately 3.5 manganese 
to | silicon. This proportion will produce a 
high degree of deoxidation in the furnace 


Why Silicomanganese Is Effective 


The carbon boil is arrested more posi 
tively by this combination alloy, containing 
beth silicon and manganese, than it is by 
larger amounts of silicon alone. As a result 
close control of the carbon level can be 
maintained. Also, because of the low car 
bon content of silicomanganese, the heat 
mav be blocked at a comparatively high 
carbon level. This saves furnace time 
which is critical in reducing costs. Sine 
ilicomanganese gets more oxveen out of the 
bath than silicon alone, the steel is cleaner 
and has improved surface quality 


Metallurgical Studies Made 
Work done by Herts ind hi 


1 showed that manganese tends to flux 
silica inclusions resulting from deoxidation 
and permits them to grow in size so that 


they float out of the bath more rapidly 
found by Hilts 


ind Crafts (2) that manganese and silicon 


More recently, it wa 


in combination lower the oxygen content 
much more than silicon alone see Lis 
They also determined that, although 
Manvanesc by itself is not stre ny cle 


diver, it substantially intensifies the de 


diving wer of silic 


It was shown that in steels with lower 
silicon contents (below 0.05 per cent 
manganese in the amounts usually present 


influence. How 


ever. in the silicon range ne rmally used 


a residual has a strong 


| c 
i © MANGANESE 
> 
0 ol 4 
000 
| silicon content of metal, per cont 
Fig. 1. Limit of solubility of 
oxygen im iron-silicon alloy pl m 
and witl per ent man 


vanese at de Clentis ade 


deoxidation (0.05 to 0.25 per cent), more 
manganese Is required to obtain the full 
benefit of the combined deoxidizer bor 
example, at 1600 deg. C, iron with 0.10 
per cent silicon and 0.10 per cent of ke 
manganese contains about O.O17 per cent 
sveen. With 0.50 per cent manganese, it 
contains only 0.009 per cent oxygen (see 
lig. | 

These data thus confirm an observation 
made by Tenenbaum and Brown (3) that 
tecl as tapped from the furnace is materi 
ly lower in oxvgen after blocking with 
silicomanganese. 

In another study, made by Silliman and 
Lorsvth it was demonstrated that 
heavier than usual additions of silicoman 
ATION result ma marked rave 
surface quality About twice the usual addi 


tion of | 


ilicomanvane VIVES a substa tia 


increase in the vield of finished product 


Silicomanganese Produces 
Cleaner Steel 


Initial deoxidation in the furnace wit! 
ilic manvanese produces very cle an tee] 
particularly in grades below 0.25 per cent 
irbon. Several factors contribute to the 
leansing action of silicomanganese. The 


smount of dirt in steel seems to be 


rtional to the MaXximum oxveen content 


vier to final deoxidation. Heats that are 


| 
widized to a low carbon and recarburized 
is were early rail and forging steels, are 
dirtier than those in which the carbon is 
sught on the way down 

It is ilso well recognized that medium 
manganese and low-carbon steels that are 
whed at higher carbon lower 
contents, with low-carbon ferro-allows, are 
cleaner than those taken to a lower carbon 
level and recarburized with high-carbon 
fort 


in carbon to 


Silicomanganese is low enough 
hI ck at higher carbon ke vel 
\s pointed out by Tenenbaum (5), there is 
ilso a decided economic advantage in not 
driving to such low carbon contents before 


blocking 


Suitable For Ladle Additions 


a bath deoxi 


In addition to its use as 
diver, silicomanganese has proved particu 
larly effective as a ladle addition for the 
leoxidation of semi-killed steels. The alloy 

tho ou ed yr vic the complete 
vidition of manganese in the manufacture 


medium manganese id teel stings 


Metallurgical Service Available 


Our metallurgists will be glad to help 
vou with the use of Frrernomer silico 
manganese. This alloy contains 65 to 68 
per cent manvane 4 and 1 produced m 
maximum 1.50, 2.00, and 3.00 per cent 
All grades are furnished in a 


lump of 75 Ib 2 and ma ru hed 


carbon grades 


ive of 2 in. x down. Tf vou wish further 
information pl we write, wire, or | byeorne 
the nearest Frrerromer office in Bir 
mingham, Chicago. Cleveland, Detroit, 
Houston, Los Angeles, New York, Pitt 

burgh, or San Francises In Canada 

Welland Ontan 
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Tempering of Cyanided Links 


CAnapa 


We recently had occasion to temper some 
cvanide case hardened parts to a specified 
Rockwell hardness. Not being able to find any 
published data to guide us, we did some experi 
ments of our own. 

The parts were a machine gun cartridge link 
0.064 in. thick, made of S.A.K. LOLS. The speci 
fications called for a case of 0.008 to 0.012 in., 
an oil quench and a draw to Rockwell 76 to 79, 
on the seale, which is equivalent to 
Vickers 319 to 372. 

Using a mixture of 30% sodium cyanide and 
barium chloride in a pot furnace, we kept the 
hardening furnace temperature constant be- 
tween 1550 and 1600° RF) Lacking a superficial 
Rockwell, we made a series of hardness tests 
with a Vickers at a LO-kg. load and a few on 
the Rockwell A scale. The results were as given 
in the tabulation below. 

It appears from this that sufficient nitrides 
are present in the steel, even when cyanided at 
1550 to 1600" F., to create a great resistance to 
tempering. A small increase in case depth re- 
quired a comparatively larger increase in either 
tempering time or tempering temperature, 

Random pieces chosen from any one batch 
showed a very good uniformity of hardness. 
The spread was never much more than 15 points 
on the Vickers scale, being greatest on the un- 
tempered parts where the indentation was very 
small and hard to read. 

\fter heat treating, the parts were put back 


into a press and straightened. The parts were 
very difficult to straighten, being very springy 
Straightening was best when the warpage was 
either very large or very small. 

While our Rockwell A’ readings have no 
actual correlation with Vickers numbers. there 
did appear to be some evidence that Rockwell! 
\ hardness goes down as the Vickers does 

Vicror Evans 
Manager 
Steel Improvement Co., Ltd 


Compressive Pattern in a 
Deposited Titanium Surface 


Fig. 1 Edge of Vapor Deposited Metal 


During recent experiments involving th 
vapor deposition of titanium on glass, the pat 
terns shown in Fig. | through 3 were observed 

Briefly, the technique of vapor deposition 
was as follows: A strip of commercially pure 

titanium was resistance heated 


in vacuum directly under a 


Hanpeninc Furnace Tempering VICKERS 
TEMPERATURE Tima TEMPERATURE 
1575" F. 2 hi 950" hr. 105 to 421 
isis 1050 hr. 390 to 
1575 hi. 950 hr. 105 to 
1575 he. 1050 390 to 
1575 I's hr. 1050 Double* 383 to 
1575 I's hr. 1050 I's hr. 113 to 
1575 I's he. 1200 2 hr. | 363 
L575 50 min. 1150 lohr.  312to: 
1575 50 min, No draw S24 to S47 


A 


piece of plate glass. The 
ARDNESS 


method of supporting the 
glass was such that the tita 
nium deposit was restricted to 
a circular area. 

Immediately after removing 
the glass from the apparatus 
59 to 61 the mirror-like metal surtaci 
35 to 56 was smooth and uniforms 


60 to 62 adherent. However. within 


* First tempering 30 min.; second tempering 1 hr. 
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‘Albion Malleable 


PSC Light-Weight Boxes Speed 800-Ib. Loads 
for 120-ft. Long “Surface” Furnace 


The above annealing furnace of Albion Malleable Iron Co., 
Albion, Mich., is one of the longest ever built by Surface 
Combustion Corp. It’s 120 ft. long, and I1% ft. wide inside. 
To effect ready flow of work to and from the great furnace, 
PSC “light weight” boxes were adopted and then designed 
for use with both roller trays and lift trucks, as pictured. As 
pioneers of light-weight, sheet alloy, heat-treating contain- 
ers, we make available to you a wealth of production know- 


how. PSC furnishes equipment in any size and for any 
Send blue prints or write as to your needs 


PRESSED STEEL COMPANY 
PENNSYLVANIA 


ef WILKES-BARRE, 
Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
IN PRINCIPAL CITIES 
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THERMOCOUPLE 
‘a EAD 


the head that’s ahead 
in every way... 


This new ‘'Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —a quarter turin 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900” F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘'Serv-Rite’’ thermocouple 
head and see for yourself: how much 
better it really is. 


Write for complete details 
GORDON: 
SERVICE: >: 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 
Thermocouples & Accessories + Temperature Contro! 
Instruments Industrial Furnaces & Ovens 
Metallurgical Testing Machines 
Dept. 15 + 3000 South Wollace St., Chicago 16, III. 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 
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Compressive Pattern in a Deposited Titanium Surface 


Continued from p. 114 

a few hours the periphery of the cir 
cular deposit had become dull and 
flaky. When viewed under the mi 
croscope, the dull marginal area had 
the appearance as shown in the mi 
crographs. Figure | shows the edge 
of the metal deposit and the pat- 
terns directed radially toward the 
center, while Fig. 2 shows the ter- 
mini of these patterns. 

The reason for the disturbed sur 
face is that during cooling after the 
deposition, the high rate of contrac- 
tion of the glass with respect to the 


titanium created compressive forces 
in the titanium surface. These forces 
caused a buckling of the titanium 
away from the glass. The light back 
ground in the micrographs is the 
adherent metal coating. 

Figure 3, in which the focus is on 
the undisturbed metal surtace, gives 
a clearer picture of the structure of 
the pattern, 

Frank B. Curr, Jn. 
Research Assistant 
Dept. of Metallurgy 
Massachusetts Institute 
of Technology 


Co Versus Ti-Stabilized Stainless Steel 


Further to Mr. Tvrrell’s article in 
Metal Progress of July 1950) and 
subsequent correspondence in the 
November 1950 issue, investigations 
just completed here indic ate a pos 
sible difference between the cobalt 
and titanium-stabilized stainless steels 
as regards their resistance to corro 
sive media. 

We customarily employ a special 
pickle for the removal of surface 
oxide and borax-type welding flux 
from oxy-acetylene welded stainless 
steel pressings, made from material 
of the order of 0.036 in. thick 

The pickle contains 12% concen 
trated nitric acid, 3° concentrated 
hydrochloric acid (both by we ight 
and a proprietary inhibitor, Hibitite 
(Monsanto Chemicals, Ltd.), to the 
extent of 0.35% by weight to the 
weight of concentrated acid. Ordi 
narily, we treated the parts by im 
mersion for | hr. at temperatures 
between 65 and 75°C. 149 to 
167° F.). 

The pieces being treated are such 


HATFIELD, ENGLAND 
things as exhaust manifolds for air 
craft engines, and until lately 

Continued on p. 11S 
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 BRAZED FOR THE 


~~ SQUARE D 
COMPANY 
BY 


Strip stamping of Silvaloy 
+45 Low Temperature 


MILWAUKEE, WIS. 


Silver Brazing Alloy. 


LOW TEMPERATURE SILVER BRAZING ALLOY 


The Magnet Operated Valve manufactured by the Square D 
Company is an outstanding example of engineering and 
manufacture. Metal of the precision cast valve rae halves, 
selected for best operating results, is 
bronze .. . a difficult material to braze. 

To braze manganese-aluminum bronze on a production 
basis is a complicated problem. When production brazing 
must meet Square D standards, it takes the best skill, silver 
brazing alloy and flux to do the job. 

It is being done—successfully—by Nilus-Bethke Co., using 
Silvaloy #45 Silver Brazing Alloy in strip stampings and 
APW Aluminum-bronze Flux. 

For the best low temperature silver brazing alloys, call 
the Silvaloy Distributor in your area. They'll also be glad to 
send Silvaloy Technicians to assist in developing lowest cost 
—highest production in your brazing department. x x 


MAGNET OPERATED VALVE 
MANUFACTURED BY THE 
SQUARE D COMPANY 


STELEVALOY 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
* SEATTLE, WASH. + PORTLAND, ORE. MILFORD, CONNECTICUT Division of FEDERATED STEEL CORPORATION © CHICAGO, ILL. - MINNEAPOLIS. MINN 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. « KANSAS 
CINCINNATI, OHIO CITY, MO. + GRAND RAPIDS, MICH 
EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY DETROIT, MICH. « ST. LOUIS, MO 
PHILADELPHIA, PA. - CHARLOTTE, C. Division of FEDERATED STECL CORPORATION 
ma. «© BALTIMORE, MD. - YORK, PA PITTSBURGH, PA. + CINCINNATI, OHID PACIFIC METALS COMPANY LTD. 
KNOXVILLE, TENN SAN FRANCISCO, CALIFORNIA 
OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTD 
UNION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS - HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO - MONTREAL 


AMERICAN PLATINU 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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Co Versus Ti-Stabilized tank made of titanium-stabilized 15S reduced but not eliminated by a heat 


stainless. The tank served for ap- treatment at about 1900" F. 
Stainless Steel proximately 10 years before any re- It may be that this feature is con- 
pair was necessary and failure was sequential alone on the presence of 
ultimately at the vicinity of the columbium in the steel, or it may be 
(Continued from p. 116) weld.) Figure 4 is a photograph of due to some associated feature re- 
have always been manutactured a duct made of 18-5 stainless which sultant from its presence, such as 
from titanium-stabilized stainless shows selective attack on one halt 
steel. Very recently, we have en- of the duct. The part which is free 
countered trouble with violent cor from attack is titanium-bearing and 
rosive attack on pieces immersed in the part showing pickle attack is of 

this bath, and subsequent investiga- the columbium type. 


variation in manufacturing process 
Unfortunately, it is not possible to 
readily check our evidence here, as 
the material generally available is 
all titanium stabilized. Possibly some 
would be interested to investigate 
the matter, as | have no doubt most 
American materials contain colum 
bium. It may also be that there is 
some link between these facts and 
the statement by Mr. N. A. Matthews 
of the American Brake Shoe Co., to 
the effect that columbium additions 
oxidation resistance. 

Certainly | would be most inter 
ested and grateful to have any help 
ful comments on this subject. 

G. W. Werks 
Aircraft Div. Metallurgist 
De Havilland Aireratt Co., Ltd 


LARGE HOLES | shortages Turn Back Clock 


tion has revealed that the pieces It is interesting to note that 
which have been attacked are of columbium-stabilized material which 
columbium-stabilized sheet. (Inei- has been cold worked appears to be 
dentally, this pickling solution has the more susceptible to attack in 
been contained in a water-jacketed this bath, and this susceptibility is 


thru any machineable MELBOURNE, AUSTRALIA 


In 1950 and 1951 considerable at 


material up to 1% inches thick! tention was given in Metal Progress 


to the use of alternatives to colum 
Here is a premium tool which makes it pos- ( bium for minimizing intergranular cor 
sible to saw holes in one short operation 
which Was brought out clearly bythe 
Various papers Is that tantalum, when 


used in equivalent proportions (that 


rosion in stainless steels. One aspect 


MARVEL High-Speed-FEdge Hole Saws have strengt! 

withstand the terrific peripher rains of hea y du y ope is. with reference to relative atomic 

tion im lathes, drill presses or portable power tools. They have : : . 

1 high speed steel cutting edge which is electrically welded weights ), Gives almost identical results 

to a tough, alloy steel body, high speed steel pilot drills 

heavy hexagonal shanked arbors and sufficient set for deep : : 

drilling They are self-algning, as the larger diameter saws Recently, while browsing through 

float on their arbors and are driven by double drive pins. They some old volumes of Metal Progr SS 


Sit accura i materi ¢ 
will saw round holes accurately in any machineable material I came upon a letter by Professor Ed 
: sh Sneed-Edee Hole Saws come in sizes, 
MARVEL, Sows come & ward Maurer published in the May 
from to 4 They are carried in stock by leading indus- 
trial distributors 1937 issue, pages 535-536. Protessor 


WRITE FOR BULLETIN ST1-49 Maurer stated that development of 


“MARVEL” ae Plage had the edge! the commercial application of 15-5 


to columbium in this respect. 


stainless steels in Germany was held 
up because Krupp held the patent 
right for its production in Germany 


and had not at that time licensed 
ARMSTRONG-BLUM MFG. CO. other manufacturers to make 1S-S, 


although Bohler’s had production 

5700 BI ingdale A Chicago 39, U. S. A. 
rights for Austria. Krupp’s also held 
= patents covering the use of low-carbon 
; less than 0.07%) 1S-S and the use of 
titanium or vanadium to fix the carbon 


it Professor Maurer further stated: 


“Whether these patents will hold is 
a question, for Bohler Bros. & Co 
obtained a prior patent on the use of 
tantalum, wherein the function of 
stable carbides Was clearly des« ribed. 
Other patents have been issued cover- 
ing columbium: IT understand that the 

Continued on p. 120 
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12,000 cubic feet of inert 
gas fill this furnace to help 
U. S. STEEL produce cleaner, 

brighter tin plate 


 Lectrodryers* 
that gas 


Strip is only in this furnace about 
105 seconds: 20 seconds in the 
heating zone, 15 seconds in the 
holding zone, 15 seconds for slow 
cooling and then into the rapid 
cooling zone. 


$0 tons of tin plate per hour! That's the production pushed 
through this tower-ty pe annealing furnace at U.S. Steel's 
Sheet and ‘Tin Mill in Gary. And the strip comes out uniformly 
annealed. flat. clean and bright. 

The DRY protective atmosphere that fills the furnace assures 
that brightness. Two blowers reeireulate this gas. 

creating considerable turbulence to accelerate heat transfer. 
Five Leetrodryers keep the gas DRY. 

Po men having trouble with unwanted moisture in air, gases or 
organic liquids. Lectrodryver engineers offer their 

-ervicees. Write Pittsburgh Lectrodryer Corporation, 317 32nd 


street. Pittsburgh 30, Pennsylvania. 


Furnace built by General Electric Company, with 
the co-operation of Surface Combustion Corporation. 


LECTRODRYER 


* REGISTERED TRADEMARK U S& PAT OFF 


LECTRODRYERS DRY 


WITH ACTIVATED ALUMINA 
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the LOWEST COST 
Dye Penetrant 
_Inspection 


by MAGNAFLUX 


Ends Guesswork Arguments! 


Locates and marks cracks — seams — 
porosity —laps, etc.—when open to 
the surface... Use it on metals — 


carbides — plastics — ceramics or 


practically any other non-porous solid. 


CHECK THESE LOW PRICES 


Typical casting crack os revealed by Spot- 


check in pling or P 
Quantity Single Con Case Lots Single Can I Case Lots Single Can Case Lots 
(12 cans) (12 cans) 
12 ox. Pressure Con $4.50 ec $2.00 $4.50 ea. $2.50 
= (12 cans) (12 cons) 
Pint Cans — $4.00 eo $2.25 $4.00 eo 
= percon | per can 
(S cans) (S cans) 
Quart Cans ae $6.00 ea $4. $5.00 ea $3.00 
(10 — | (10 gallons) (10 gallons) 
1-Gellen Cans $3.00 ea. $2.50 $15.00 ea. $14.00 $9.00 ea $8.50 
__per gol. | per gol. pane per gol 
(50 gallons | (50 gallons (50 galions | 
$2.50 or more) $13.00 or more) $7.50 or more! 
5-Goallen Cans per gal. $2.00 per gol. $10.00 per gol $7.00 
_ per gol. per gol per gol. 


All prices F.0.8. Chicago, 


carrying cose. 


Also complete kits for 
HANDY SPRAY 
AND BRUSH 
APPLICATION 


$35 


shipping 
nd 


Eight assorted cons of Cleaner, 
Penetrant and Developer; oc- 
cessories, instruction book ond 


FOR COMPLETE KIT 


ORDER NOW 


Spotcheck Inspection requires application of Cleaner, 
Developer Order quontity desired of each on your compony purchase order. 


5946 Northwest Highway, Chicago 31, Ill. 
Type SK-1 SPOTCHECK KITS aot 


MAGWAFLUX CORPORATION 


Please send 


Penetrant ond 


$35.00 each, plus $1.00 each, packing and shipping cost 
[] CHECK ENCLOSED. Amount: $ 
[) Send on our P. O. Number 
[1 Send only FREE illustrated bulletin, now. 


handling 
| Nome 
Compony............. 
Address. 
City 


Tone 


Stote 


Prices subject to applicable state or local sales tax. 
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Shortages Turn Back Clock 


(Continued from p. 118 
Bohler firm believes that its patent 
and licensees will not be affected be 
cause all ferro-tantalum contains more 
or less columbium ... Its separation 
was impossible until recently. 

“As to the relative advantages of 
these elements, | quote a communica 
tion from Dr. F. Rapatz of the Bohler 
firm: 

“‘T do not believe I exaggerate in 
naming the following advantages ot 
tantalum over titanium additions 

Titanium 
some to work because of their tend 
ency to form a thin scale, likely to be 
troublesome in the fabrication of 
sheet. 


“2. General corrosion is increased 


steels are trouble 


somewhat by the addition of titanium 
and tantalum, and the steel impaired 
in this respect. This is particularly 
noticeable alter cold working. In our 
experience tantalum makes the steel 
less sensitive than titanium. 

In welding, particularly ele« 
tric welding, titanium burns out of the 
weld metal more easily than tantalum. 
The welding bead then represents a 
steel no longer stable against disso 
ciation (weld decay). This is espe 
cially troublesome if a second layer is 
welded over an already existing bead 
whereupon susceptible metal underlies 
the first welded bead. Tantalum is 
more readily held in the weld metal 
and this detrimental influence is there- 
fore much reduced. 

“*A disadvantage of tantalum is, of 
course, that it is more expensive than 
titanium. I believe, however, that in 
view of the general high price of the 
products, especially sheet. this dis 
advantage is of minor importance. 

It is interesting to see that tantalum 
was originally proposed as the stabi 
lizing element for IS-S stainless steel 
Later, presumably, its use was sup 
planted by columbium which, until 
recently, was more readily available 
and also much cheaper than tantalum 
both on a cost-per-pound and on a 
pound per-ton of-steel basis. 

Nowadays, because columbium is 
in much greater demand for heat re 
sisting application 
which up to the present no completely 
satisfactory substitute has been found 
stabilized 


applic ations for 


users of stainless steels 
were being forced to use titanium o1 
in the U.S. A., a proportion of tan 
talum in lieu of columbium in these 
steels. This is another instance where 
technologically, we are being forced 
to turn back the clock as a result of 
shortage of essential materials 
A. L. Simons 

Metallurgical Engineer 

Defense Production Planning Branch 
Department of Defense Production 
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How Signode Steel Strapping Co. tempers 
650 feet of steel strap every minute 


At the Signode plant in Sparrows Point, 
Md., turning out up to a thousand miles of 
steel strap daily calls for fast, efficient pro- 
duction line techniques. One highly impor- 
tant phase in the final processing is the 
tempering bath. Here, Signode called on 
Kemp Engineers to supply the 15 ton, gas- 
operated Immersion Melting Pot shown 
above. Now steel strap is uniformly tem- 
pered at the rate of 650 feet per minute. 


Kemp Offers More Advantages 
By installing Kemp Immersion Heating, 
Signode benefits in many ways. Unlike 
underfired pots, Kemp pots are not subject 
to periodic and expensive shutdowns. . . 
won't crack or break. They operate con- 


tinuously at maximum heating efficiency 
with a substantial savings in fuel costs. 
Offer a greater heating surface, faster heat 
recovery, lower dross formation, even lower 
room temperatures. At the same time, this 
Kemp unit enables Signode to eliminate 
costly temperature override and open flame 
fire hazards. 


Let Kemp Solve Your Problems 

These same advantages apply to all types 
of melting or heating operations. Whether 
you are engaged in tempering, annealing, 
descaling, coating, etc., you can rely on 
Kemp Immersion Heating. Why not find 
out how Kemp Engineers can help you, 
save you money? 


For more complete focts and technical 
information, write for Bulletin IE tox 
Cc. M. KEMP MFG.CO., 405 East Oliver 
St., Baltimore 2, Maryland. 


IMMERSION MELTING POTS 


SSS 


CARBURETORS - 
ATMOSPHERE & 


BURNERS + FIRE CHECKS 
INERT GAS GENERATORS 


ADSORPTIVE DRYERS + SINGEING EQUIPMENT 
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J. Hunter Nead 


Hunren Neap @&, who for 21 
vears served Inland Steel Co., Chi 
cago, as manager of the metallurgical 
and inspection departments, retired 
recently. During his service he was 
charged with the responsibility fo 
all metallurgical, chemical and in 
spectional activities, as well as for 
research and development and qual 
ity control. For the past year and a 
halt he has also served as metallurgi 
cal consultant to the president of 
Inland. Prior to 1931 he was tor 
12 years chief metallurgist for the 
American Rolling Mill Co., now the 
Armco Steel Corp.. Middletown 
Ohio. This had been preceded by 
ten years various metallurgical 
capacities in the steel industry, and 
was climaxed by approximately nine 
months of overseas service during 
World War Tas a captain in’ the 
engineering division of the U.S 
Army Ordnance Department. 

Mr. Nead is one of the pionee: 
members of @, having been a direc 
tor of the American Society tor Steel 
Treating, predecessor to @, in 1927 
1928. He is also a member of the 
American Institute of Mining and 
Metallurgical Engineers, Society ot 
Automotive Engineers, British bron 
and Steel Institute and British Insti 
tute of Metals. He has been granted 
numerous patents and is the author 
of many technical papers. Mr. Nead 
Is NOW spending his deserved leisure 
in the enjoyment of relaxation and 
avocational interests in his home at 
Dune Acres overlooking Lake Michi 
gan near Chesterton, Ind 
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John 0. Almen 


Joun O. General Mo 
tors Research Laboratories consult 
ant, terminated a 26-year tour ot 
duty with the Corporation upon his 
retirement in October 1952.) Mr. 
Almen’s engineering career began 
shortly after he graduated trom 
Washington State College in 1911, 
When he joined Pullman Motors at 
Seattle, Wash. From 1915 to 1924, 
he was chief engineer for Almen 
Motors, a company organized to pro 
duce the wobble-plate engine. In 
1924, Mr. Almen went to work at 
\IeCook Field, Dayton, Ohio, as an 
engineer for the government. Here, 
he continued his work on the wobble 
plate engine and also helped to 
establish a dynamometer laboratory 
for aircraft engine testing. In 1926 
he joined GM Research Laboratories 
as a research engineer in the power 
plant section, Later he was named 
head of the GM. research dynamics 
section, and in 1928 the gear section 
Was placed under his SuperVision. 
In 1938 he was named head of the 
engineering mechanics department, 
and ten vears later he became a con 
sulting engineer, traveling around 
the country assisting other GM. Divi 
sions and outside companies with 
their technical problems concerned 
with strength of war materials 

Mr. Almen’s research has covered 
many phases of engineering — both 
fundamental and applied. His pat 
ents cover such widely diversified 
subjects as hydraulic valve mech 


anisms, steering arms, lubrication 


svstems, automatic transmissions 


suspensions (springing), gears, gov- 
ernors, mufflers, lubrication testing 
devices, engine testing instruments, 
automobile radio switch controls, 
clutches, and shot-blasting or peen 
ing tests. 

In the more fundamental realm of 
mechanical arts, Mr. Almen and his 
research group contributed a new 
method of designing gears from the 
standpoint of fatigue life. Effects of 
this work were seen in the reduction 
in gear size and increased fatigue life 
and strength. 

In 1946, Mr. Almen’s work in pre 
stressing won him the Materials and 
Methods Achievement Award. The 
American Gear Manutacturers Asso 
ciation presented him with the Ed 
ward P. Connell Award the same 
year. Other honors he has received 
include the Manly Memorial Medal 
the Army-Navy Certificate of Appre 
ciation, and a citation from the Na 
tional Association of Manufacturers 


A. H. Roberson &. metallurgist 
with the U. S. Bureau of Mines, 
Albany, Ore., has been promoted to 
chief, technical services branch, Re 
gion II. He was formerly head, 
metallography section, physical met 
allurgy branch. Mr. Roberson is 
secretary-treasurer of the Oregon 


( hapter 


Harry R. Dahlberg @ has been 
separated from the U.S. Navy as 
an ordnance specialist and joined 
the E. W. Bliss Co., Hastings. Mich., 
as a foundry engineer. 


Sydney D. Tannenbaum @ has 1 
signed his position as manufacturing 
test engineer at Ford Motor, Aircralt 
Engine Div., Chicago, to take a po 
sition as metallurgist with General 
Motors Corp., Truc k and Coach Dis 
Pontiac, Mich. 


J. L. Unsworth @ of John A 
Roebling’s Sons Co. has been elected 
president of The Steel Club of 
Philadelphia for 1953, with Thomas 
Rutherford @ of The Midvale Co 
vice-president, and J. R. MeCarron 
of Vanadium-Alloys Steel Co., 


secretary and treasurer 


Roy Lee Stewart, Jr., @ is now 
chief metallurgist, manufacturing 
division, W. Pat Crow, Inc., Ft 
Worth, Texas. He was previously 
materials engineer for Chance Vought 
Aircraft, Dallas, Tex. 


Wentworth D. Kneller @ was 
cently promoted to chief engineer of 


Kuss Machine Pool ¢ 0 Philade Iphia 
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Martin B61 Matador 
pilotless bomber tak 
ing off. Mode by the 
Glenn L. Martin Com 
pany, Baltimore, Md 


SSS 


ly submerged. Can be . CALL REVERE 


operated in this posi- 
The dramatic pictures on this page show two important 
Willys Overland ri if special applications of Aerovox capacitors. One is the 
tors, Inc., Toledo, JME Martin B-G1 Matador pilotless bomber. It contains an 
Ohio, for the Armed Aerovox capacitor, which has to withstand the terrific 
Forces. Bi-e i acceleration and speed of the craft. The other is the 
<> submersible Jeep. Its 24-volt electrical system is com 
pletely waterproofed, and includes Aerovox filters and 

capacitors for suppression of radio interference. Revere 

not only supplied copper and brass strip for the capaci 

Generator reguister tor cases, but collaborated closely in setting up specifica- 
for the 24-volt system tions, and in addition worked on a welding problem. In 
of the submersible regard to the latter, an Acrovox Project Engineer wrote 
seis. sande “We have had much better welds.” . . . Rev ere is always 
and highly resistant to glad to collaborate on problems concerning copper and 
corrosion and fungi its alloys, aluminum alloys, and electric welded steel 


Produced by The Elec- tube. Call the nearest Revere Sales Office. 
tric Auto-Lite Com- 


pany, Toledo, Ohio. 
Illustrated are two of the many 
types of capacitors and filters 
made by Aerovox Corporation, 

Remsen aasvoc test COPPER AND BRASS INCORPORATED 
[= 999 Founded by Paul Revere in 1801 


Auto-Lite and Glenn L. Martin 
The unit above is the filter ca ' 230 Park Avenue, New York 17, N. Y. 


tor sed in the enerotor . . 
9 bi Malls: Baltimore, Md.; Chicago and Clinton, Detroit, Mich, 
regulator of the submersible jeep Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~ 
while the unit ot the right is used Sales Offices im Proncipal Citres, Distributors | vervuhere 

— 


SEE REVERE'S ‘’MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 


in the pilotiess bomber 
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Personals 


Leland F. House @ his left the 
research laboratories of Armco Stee! 
Corp., Middletown, Ohio, to accept 
a position as a technical engineer, 
materials section, Aircraft) Nuclear 
Propulsion Project, General Electric 
Co., Lockland, Ohio. 


Randolph N. Mitchell, Jr., tor 
merly of Davenport, lowa, has joined 
the operating staff of Reynolds 


Metals Co., MeCook, Ub. as rolling 


mill superintendent 


Leslie C. Hymes &, recently grad 
uated from Illinois Institute of Tech 
nology, is employed at U. S. Steel, 
South Works, Chicago, as metallur 
gical management trainee. 


Kenneth J. Sorace @ has returned 
to Lamson & Sessions Co., Cleve 
land, after 18 months active duty 
with the Air Research & Develop 
ment Command, Baltimore, Md. 


Benny J. Williams @ has taken a 
position as metallurgical engineer in 
the shock strut department, Bendix 
Products Div., South Bend, Ind 


METAL 


BRIGHT 
BRAZING 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS. 


Your samples processed FREE. 
To see your products bright-braozed, 
send somples ond specifications 


SARGEANT & WILBUR INC. 


Bright-brazed and bright- hardened 
parts, courtesy Hamilton Standard 
Division, United Aircreft Corporation. 


witH A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, parts made of stainless can be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlled-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations ore eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-brazing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 
ports are brazed in the same operation with excellent results. 


Send for free illustrated booklet giving more information on the Sargeant & Wilbur Conveyor Furnace. 


Name 
Company 


REPRESENTATIVES Address 


NEW YORK CITY and EASTERN PENNSYLVANIA—Gerald B. Duff, 68 Clinton Ave., Newark, N. J 


MIC eo, C. Sebwer, 2970 W. Grand Bivd., 


Detroit 2, Mich.: OHIO, INDIANA, WEST VIR- 


GINIA, KENTUCKY and WESTERN PENNSYLVANIA—M. L. Snodgress, 4298 Silshy Road, Cleveland 
18, Oblo LA I 


; NEW ENGLAND—James Herkis, 184 Weeden St. Pawtucket. BR 
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Van H. Leichliter @ has been 
named vice-president of operations 
of American Steel & Wire Div... U.S 
Steel Corp., with offices in Cleveland 
First employed by American Steel & 
Wire in mill metallurgical work in 
Worcester, Mass., in 1930, he pa 
ticipated, under the direction of i # 
Perry (then district manager), in a 
systematic investigation of wire mill 
prac tices whic h succeeded iti sepa 
rating the essentials from the tradi 
tional. Mr. Leichliter moved to 
Cleveland as district metallurgist of 
the Steel & Wire Division in 1934 
and was made assistant superintend 
ent of Newburgh Works a vear lates 
In 1939 he was named superintend 
ent of the wire mills at Cuyahoga 
Works in Cleveland. Two vears later 
he was transferred to Worcester’s 
South Works to become superintend 
ent of the wire mills there, and in 
1944 he was made division superin 
tendent, followed by a promotion to 
general superintendent in 1945. He 
had been assistant vice president of 

operations since 1950. 


Charles J. McCarthy vice 
president of United Aircratt Corp 
has been elected president of the 
Institute of the Aeronautical Sciences 
for 1953. He is a fellow and founder 
member of the Institute, and has 
been associated with aviation for 
over 35 vears. 


H. E. Cook @, superintendent of 
the Buflalo Works, Aluminum Com 
pany of America, for the past ten 
vears, has been promoted to works 
manager. He began his career with 
Alcoa in 1930 at the sand foundry 
Cleveland Works, progressing — to 
plant superintendent of the Cleve 
land Magnesium Foundry in 1938 


Russel Heath &, formerly metal 
lurgist with Goodyear Aircraft Corp 
is now metallurgist, division of in 
dustrial research, Washington State 
College in Pullman. 


George W. Orton formerly clic! 
of the high temperature alloy se¢ 
tion, Wright Air Development Cen 
ter, Wright-Patterson Air Force Base 
Ohio, has been transferred to Europe 
Capt. Orton’s new assignment is ex 
ecutive officer, engineering division 
Headquarters, U.S. Air Force 


John L. Ham @ has been ap 
pointed project manager in the met 
allurgical department of the National 
Research Corp. He was most rm 
cently with Raytheon Mfg. Co.. and 
prior to that with Jones & Laughlin 
Steel Co. and Climax Molybdenurn 
Co. In his new position, Mr. Ham 
will be in charge of phvsic il metal 
lurgy in the department 


; 
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BLUEWELD 


Moisture Content 
| STABILIZER 


worth its 
weight 


Low Hydrogen 
and 


Stainless Steel Electrode 
Arc Welding Applications 


at 


34°44 


Specifically designed and engineered 
to maintain correct moisture content. 


EXCLUSIVELY 
ARIDAIR 


@ Chemicolly dried air 

| @ Shelf circulation 

| Electrically heated V4 WNC. 

| @ Thermostatically controlled 
: | @ Recessed shelving MANUFACTURER 
| @ Rigid construction 

@ Multiple unit stacking MILWAUKEE 3, WISCONSIN 
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Personals 


Frederick W. Johnson @. formerly 
assistant chief metallurgist, National! 
Tube Div., Ellwood Works, Ellwood 
City, Pa., is now superintendent of 
the metallurgical and inspection de 
partments, National Tube Div.. U.S 
Steel Co., Fairless Works, Morris 
ville, Pa. 


Gordon C. Pfaff @ is a metallus 
un al engineer in the process engi 
neering department, Hughes Air 
craft Co., Tueson, Ariz. 


Morton Gerla @ has discontinued 
his practice as a consulting enginee: 
in Hartford, Conn., and has taken a 
position with W. L. Maxson ¢ orp 
New York. 


Melvin L. Bleiberg @ now 
employed by Westinghouse Electric 
Corp., Atomic Energy Div., Bettis 
Field, Pittsburgh, as a metallurgist. 


John Cutt formerly metallur 
gist with Clark Equipment Co., Bu 
chanan, Mi h., is now a research 
metallurgist at Caterpillar Tractor 
Co., Peoria, Hl. 


Alvey-Ferguson has, for many 
years, provided Washing Ma- 
chines to fit the varying needs 
of all types of metal workin 
and other plants. These years o 
experience back the engineeri 
of each specialized washer bui 


to meet your plant's: special 


requirements. 


This A-P Washer shown at right 
is being used by a large manu- 
facturer to wash gummy lubri- 
cants from stampings, which 
must be thoroughly cleaned be- 
fore assembly. If you have a 
cleaning or finishing problem, 
why not discuss it with A-F 
Engineers today? 


None Too Small — For wash- 
ing metal products of various 
shapes and small metal parts 
this “Standard’’ Model A-F 
Washing Machine has been 
designed. It washes thor- 
oughly, economically and ef- 
ficiently. 


None Too Large—! wenty- 
seven tons of water are re- 
quired to fill this huge A-F 
Cleaning and Drying Ma- 
chine to operating level. 
Incorporated in this 14- 
foot giant are many special 
design features. A-F Engi- 
neers are specialists in all 
types of “custom-built” 
equipment. Write for folder 
—toda 


THE ALVEY-FERGUSON COMPANY 


163 Disney Street 


Established 1901 


Cincinnati 9, Ohio 


Offices or Representatives in Principal Cities—Coast to Coast 


 Alvey-Ferguson 


WASHING MACHINES FOR INDUSTRY 
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George B. MceMeans @ has 
appointed vice president it charge 
of operations for Kaiser Steel Corp 
His headquarters will be at the For 
tana, Calif. plant where he has bec 
works manager for the past two an! 
a half years. Although at 39 he i 
one of the youngest major executive 
in the industry Mr. MeMeans is a 
veteran in steelmaking. He began 
learning the business at the age ot 
16, working in the Pittsburgh stec! 
mills while attending college. He 
graduated from Lehigh University in 
1935, receiving his degree in metal 
lurgical engineering. He then joined 
John A. Roebling Sons Co., Trenton 
N. J.. where he gained rapid prom. 
tions and was appointed superintend 
ent of the open hearth and rolling 
mills division in 1942.) In 1947 he 
joined the Kaiser organization. His 
responsibilities in his new assign 
ment cover not only the operations 
of the Kaiser Fontana plant, but also 
the company’s iron ore mine at Eagle 
Mountain in Riverside County, Calit 
and the coking coal mines at Sunny 
side, Utah. 


R. B. Freeman @, formerly assist 
ant to the vice president for opera 
tions, has been appointed project 
manager for foundry, Columbia 
Geneva Steel Div., U.S. Steel ¢ orp 
Pittsburg, Calif. 


Gilbert Soler @, formerly in the 
research and development. depart 
ment of the U. S. Steel Corp... has 
joined Universal-Cyclops Steel Corp 
Bridgeville, Pa., as assistant technical 
director. He recently was vice 
president, manufacturing operations 
Atlas Steels, Ltd., Canada. 


Harry L. Jenter & has been named 
assistant) district manager of the 
Cleveland District of American Stee! 
& Wire Div. of U.S. Steel ¢ orp. He 
was chief engineer of the Wire Divi 
sion prior to his promotion, Mii 
Jenter joined the Division's Trenton 
Works in 1917 as a draftsman while 
attending college. Upon graduation 
from Svracuse University with a de 
gree in mechanical engineering, he 
was transferred to the Cleveland 
office as a student apprentice and in 
1928 made an assistant foreman at 
the Cleveland Newburgh Wire 
Works. He has also been a general 
foreman, superintendent and more 
recently chief engineer of the Cuva 
hoga Works and chief engineer of th 
whole wire division. 


F. P. Strieter @, former chiet ot 
the casting section of Dow Chemi 
cal Co.’s metallurgical laboratories 
at Midland, Mich., has been named 
assistant: superintendent of the die 


casting department. 
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CONVEYING EQUIPMENT 


These Metalworking Methods 
Save Time and Money 


These six methods for keeping production geared 
to current demands are ty pical of the many processe= 
and products available through Lixpe. Not shown. 
but equally available to Linpe customers. is the 
invaluable combination of knowledge. technical skills. 
and wide practical experience that makes such 
developments possible. 


Whatever vou do with metals. there is a good 


chance that Livpe know -how, show -how. and equip- 


ment can help you do it better. quicker, or cheaper. 


Telephone or write our nearest office today. 


LINDE ATR PRODUCTS COMPANY (Left) Flame-hardening gives added service life to parts by pro- 
viding a hard, wear-resisting surface on a tough, ductile core. 
Right) Oxygen-cutting equipment easily slices steel up to 60 in 
thick. A 30-in. cut through this $5-in. thick ingot took only 
15 minutes. 


A Division of Union Carbide and Carbon Corporation 
30 bast Street New York 17, \. 
Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronte 


Hetiarne welding in a protective shield of argon or helium gas UL Ntonwent welding, a mechanized electric process, joins metals 
easily joins hard-to-weld metals such as aluminum, magnesium. of any thickness without sparks, spatter, smoke, or flash. Welding 
stainless steel, and copper alloys. Absence of flux and spatter speeds as much as twenty times greater than by other similarly 
reduces cleanup and finishing costs. applicable methods are common, 


Powder-searfing halves conditioning costs on stainless steel. Plate-edge preparation with OXWetp apparatus makes it pos- 
One 8-hr. shift. using two blow pipes, easily powder-searfs 22 to sible to cut steel plate to size and bevel the edges for welding 
24 ingots of 1,000 Ih. each in one, quick, oxygen-culting operation. 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trade-Mark 


The terms Linde,” “Oxnweld,” and “Unionmelt™ ore reg stered trade-marks of Union Carbide and Carbon 
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Personals 


Edmond F. Cook @, special engi 
neer, American Stee] Foundries, Alli 
ance Works, has been transferred to 
their research laboratory in Chicago 
as research metallurgist. 


J. B. English @, chief develop 
ment metallurgist at Reynolds Metals 
Co., has been transferred from the 
Listerhill Operations to Richmond, 
Va., where he will assume the posi- 
tion of director of the metallurgical 
research laboratories. 


T. D. Radcliffe formerly East 
ern materials representative for the 
purchase and stores department, 
Standard Oil Co. of California, has 
recently been transferred to Los An 
geles as chief materials coordinator 
Southern Division. 


G. A. Conger &, who taught 
foundry technology and metallurgy 
for six years at the University of 
Michigan, Ann Arbor, accepted a po 
sition several months ago as general 
manager of the Cambria Foundry & 
Engineering Div., Stevens Mig. Co 
Ebensburg, Pa. 


Mitchell: 
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MITCHELL-BRADFOR 


for your HEAT TREATING regucremente 


TYPE OF 


HEAT TREATING PRODUCT 


HEAT TREATI 


2 


NG SALTS 


MELTING WORKING 
POINT RANGE 


Quick Temper #275 
Quick Temper #310 
TEMPERING Quick Temper #420 
Quick Temper #850 


275°F  300°F — 1000 
310°F 380°F — 1100°F 
420°F  500°F —1100'F 
900°F 1000°F — 1550°F 


Free rinsing for light 
and deep cases 
Barium Base for light 
and deep cases 


LIQUID BATH 


CARBURIZING 


1100°F  1200°F — 1700°F 


1075°F  1200°F — 1750°F 


Neutral 
Neutral “A” 


NEUTRAL Neutral 
Neutral 
SALT Neutral 


HARDENING Neutral “AS” 


Neutral ‘’BS” 


Neutral “HH” (High Speed) 1700°F 


925°F — 1500°F 
1000 1100°F — F 
1200°F 1300°F — 1600 'F 
1000°F 1100°F — 1700 F 
1500 °F 1600 °F — 1900 
1800° F — 2500 

F 1100 fF — 1750 

«130° F — 1650" F 


Quick-Al “A” 


Quick-Al 


HEAT TREATING 


F 
420°F  500°F—1100 
590°F  650°F —1100'F 


Quick-Ny #950 
NITRIDING Quick-Ny #80 


of — °F 
900°F  1000°F — 1200° 
950°F  1050°F — 1300°F 


Quick-Mor #275 


& 
AUSTEMPERING Awe #420 


275°F 300° F — 1000° 
420°F _500°F — 1100'F 


MARTEMPERING 


BRAZING Quick-Broze A 


1800 °F 1900 °F — 2400° F 


ONG Black Oxide finishes— 


cleaners and rust preventatives 


THE MITCHELL BRADFORD CHEMICAL CO. 
2446R Main St. 


Stratford, Conn. 


Jerome W. Kaufman @. alter rr 
call to extended active duty as a 
procurement officer in the Ordnance 
Corps, U. S. Army, was recently re 
leased and has returned to his posi 
tion of metallurgist at the Naval Air 
Development Center, Johnsville, Pa 


Lloyd E. Raymond &, metallu 
gist at Singer Mtg. Co., Bridgeport 
Conn., was awarded first’ prize ot 
$1000 in the 1952 “Economy in Pro 
duction” contest, sponsored by the 
Tocco Induction Heating Div., Ohio 
Crankshaft Co., Cleveland. Another 
& member, R. H. Lauderdale, mict 
allurgist at Northern Ordnance, Inc 
Minneapolis, won a $400 prize 


Paul E. Parks @. vice-president 
and general manager of Industrial 
Forge & Steel. Inc., Canton, Ohio 
a subsidiary of Barium Steel Corp. 
was elected a director of Industrial. 
Mr. Parks has been with the com 
pany since 1940 in various capacities 
including production manager, assist 
ant to the president, and in 1949 was 
elected to his most recent position ot 
vice-president and general manager. 


Ernest A. Schoefer formerly 
executive director of the Alloy Cast 
ing Institute, has been elected to 
serve in the newly created office of 
executive vice-president of the Insti 
tute. Mr. Schoefer has been with 
the Institute since 1940 when it was 
formed, and before that with the 
Alloy Casting Research Institute 
predece ssor to the ACL. Previously 
he was a research engineer in’ the 
steel] industry. 


Harold D. Newell So has been ap 
pointed consulting metallurgist and 
John J. B. Rutherford & chief metal! 
lurgist of the Tubular Products Dis 
Babcock & Wilcox Co., Beaver Falls 
Pa. Mr. Newell has been chief met 
allurgist since 1927, having been 
with BAW since 1919 and pioneered 
the development of many alloy tub 
ing steels which have since become 
widely used in high-temperature 
high-pressure applications in the pe 
troleum, chemical and general fields. 
Mr. Rutherford, who has been assist 
ant chief metallurgist, will now be 
in charge of the research section otf 
the laboratory, process and product 
development and customer metallur 
vical service. Prior to his association 
with BAW in 1938. he was a metal 
lurgist with American Chain & Cable 
Co. and U.S. Steel ¢ orp 


Joseph Melill @ bias accepted 
employment with North American 
Aviation, Inc.. Los Angeles, mate 
rials and SS group as a researe h 
engineer. He recently graduated 
trom the University of Hlinois 


‘ 
4 
bal 
D 
- 
J 


okload 


Need just a few lengths of seamless brass 
tube? We'll be glad to hand them to you 
“over the counter.” Or if your job calls for 
large quantities of brass or copper sheet, 
rod, wire or tube, we can speed it on its way 


to you. That’s the kind of service you can get 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Call Chase 


by calling your nearest Chase warehouse. 

We can supply you, subject to govern- 
ment controls, with hundreds of items for 
production, maintenance or repair. That's 
why it pays to “try Chase first” for any- 


thing in brass or copper. 


The Nation's Headquarters for Brass 


Albany t 
Atlanta 
Baltimore 
Boston 
Chicago 
Cincinnat 


& Copper 


Cleveland 
Dallas 
Denver t 
Detroit 
Houston 


Kansas City Me 
Los Angeles 

M lwaukee 
Mnneapols 
Newarh 

New (rieans 


New York 
Phiiadelphia 
Pittsburgh 
Providence 
Rochester 
St. Lows 


FEBRUARY 1953 


¥ 


San Francisco 
Seattle 
Waterbury 


sales 
office only) 


129 


? \ 
of copper ee 
. 
4 


Personals 


Moss V. Davis @, who recently 
received a Ph.D. degree from Van- 
derbilt University, has accepted em 
ployment at Western Electric Co., 
Inc., at Winston-Salem, N. C., as a 
metallurgist, 


John C, Pastiran @ is now a metal 
lurgical engineer in the special prod- 
ucts division, Thompson Products, 
Inc., Cleveland. He graduated from 
Case Institute of Technology last 
summer. 


Norman N. Breyer @ was recently 
appointed director of research and 
development, National Roll and 
Foundry Co., Avonmore, Pa. He 
was formerly chief of armor section, 
Detroit Arsenal. 


Thomas M. Logan @ has been re- 
leased from active duty with the 
armed forces and rejoined Caterpillar 
Tractor Co., Peoria, Hl., as manager 
of engineering and cost analysis in 
the purchasing department. Prior to 
recall to active duty, he was manager 
of service developme nt in the service 
department. 


THREE-WAY PROTECTION! 


. with one compact shut-off valve 


ECLIPSE 
LOCK-TITE 


SAFETY VALVE 


Approved by 
Fectery 
Fire Insurense 


Provides instant, positive shut-off in event of air, 
gas or electrical failures 


Here's the ultimate in gas safety shut-off control! For all types of 
gas combustion systems, the Eclipse Lock- Tite Safety Valve protects 
against air, gas or electrical failures—or a combination of any two! 

Spring-loaded main valve seat and power unit pistons assure posi- 
tive, instantaneous closure. Tripping mechanism prevents manual 
opening unless control units are in operation. Can'tbe blocked open. 
Combination of interchangeable controls provides multiple-shut-off protection 
Five power units are interchangeable to give you absolute safety 


from electrical failure... air and gas pressure failure . 


Bas pres- 


sure and electrical failure... or gas failure alone. Flange mounting 
and compact aluminum alloy construction provide easy installa- 
tion in the line. For low, medium or high pressure gas. Available 


in six sizes, from 1” to 4” pipe size. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONTARIO 


ECLIPSE FUEL ENGINEERING CO. 
1127 Buchanan Street, Rockford, Iilinois 


) Send free literature 
Firm Name 
Individvel 
Street Address 
City 


) Like to see demonstration 
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John R. Townsend, well-known 
engineer with Bell Telephone Labo 
ratories, past-president of the Ameri- 
can Society for Testing Materials, 
and long active in the New York 
Chapter of the @ in its formative 
vears, is on leave of absence from 
Murray Hill Laboratory to serve as 
director of material and standards 
engineering of Sandia Corp., Albu- 
querque, N. M. He will supervise 
work in physical and electrical labo 
ratories, and organize existing tech- 
nical information for use in the ad 
vanced design of weapons. This 
work leads directly from his recent 
activities as consultant to the Director 
of the Office of Defense Mobilization. 


Harry W. Poole @ has been ap 
pointed director of quality control 
by Superior Tube Co., Norristown 
Pa. He was formerly emploved by 
the Brown Instrument Div., Minne 
apolis-Honeywell Regulator Co., in 
research and development. 


Joseph A. Pfaff &, formerly cis 
trict manager of the New York 
branch, has been appointed special 
sales representative for the Latrobe 
Steel Co., and will continue his head 
quarters in New York City. William 
J. Kennelly @ has been appointed 
district manager of the New York 
branch succeeding Mr. Pfaff. Mr. 
Kennelly was previously a sales rep 
resentative for Latrobe in that ter 
ritory. Theodore H. Fortmeier @ 
has been appointed district manager 
of the newly Milwaukee 
branch office. His territory will in 
clude most of the state of Wisconsin. 
Mr. Fortmeier previously handled 
this territory as a sales representative 
operating from the Chicago office of 
Latrobe. 


C. K. Lockwood @ has been elected 
vice-president of Shawinigan Chem 
icals Ltd., Montreal. He will be in 
charge of sales of the stainless steel 
Mr. Lockwood 
joined Shawinigan Chemicals in 1937 
and became sales manager of the di 
vision seven years ago, On_ part 
time loan to the federal Department 
of Detense Production in 1951 and 
1952, he was chief of the stainless 
steel section of the steel division. In 
the National Research Council he 
Was a member of the ASSO iate com- 


created 


and allovs division. 


mittee on high temperature metals 
in the study of jet allovs. 


Charles A. O'Malley @ has been 
released from active duty the 
U. S. Navy after serving two vears 
in Korean waters, and has returned 
to Ford Motor Co., Dearborn, Mich. 
as chemical and metallurgical engi 
neer, quality 


control, openhearth 
department. 
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The No. 2. Reason Why 


_ You Get a New Brand of Performance from 
DYNAMASTER POTENTIOMETERS 


They are equipped with Syncroverter Inverters 


BRISTOL ELECTRONIC DYNAMASTERS arc 
made in round- and strip-chart, sin- 


gle- and multiple-record recorders 
THE SYNCROVERTER INVERTER converts the d-c unbalance signal of a Dynamaster Poten- and air-operated and electric con- 


tiometer to an a-c signal which is amplified to operate the balancing mechanism. trollers (all types of control actions ), 
Two-pen and Program Control. 


THE BRISTOL SYNCROVERTER IS AN ENTIRELY NEW CONCEPT 
IN LOW-LEVEL INVERTERS 


Because of the superior characteristics of the Syn- 
croverter Inverter: 


@ Thermal emf's at the inverter contacts are self- 
cancelling and thus have no effect on the accu- 
@ Dynamaster Potentiometers are unaffected by acy of the Dynemaster. 
vibration and shock. 


Write for Catalog P1245 for full data on the Dyna- 
@ Extremely high symmetry of switching action master. Address The Bristol Company, 106 Bris- 


eliminates errors due to a-c pickup in the leads. tol Road, Waterbury 20, Conn. 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Recovery and Creep* 


a. PROCESS of recovery has been 
assumed to influence creep at 
elevated temperatures. “Recovery”, 
as used this report, 
reduction in the 


means a 
amount of strain 
hardening resulting from exposure 
to elevated temperatures without 
changes in the microstructure. 


This definition of recovery is 


* Digest of “Recovery and Creep 
in an Alloy Steel”, by H. A. Lequear 
and J. D. Lubahn, American Society 
for Testing Materials Preprint, 1952. 


restricted since it does not include 


metallurgical softening processes, 
such as grain growth anil recrystal- 
lization. A distinction is made be- 
tween recovery, which occurs only 
after straining a metal, and any proc- 
ess that proceeds without prior strain, 
as overaging or tempering. 

Recovery at elevated temperatures 
has been demonstrated by several 
investigators, but in most investiga- 
tions where softening has been at- 
tributed to recovery no attempt has 
been made to demonstrate the ab- 
sence of a metallographic change. 
Although it has been widely stated 
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with 


COMBUSTION, INC 


J E T INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS 


7917 So. Exchange Avenue « Chicago 17, Illinois 
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that strain hardening does not occur 
at elevated temperatures, the experi- 
ments in this investigation show that 
recovery can occur at the tempera- 
ture of straining. 

Tests at 1000° F. were made on 
a chromium-molybdenum-vanadium 
alloy steel having a bainitic struc- 
ture. Pronounced creep occurs at 
this temperature, but the use of a 
prior tempering temperature of 1240° 
F. precludes any tempering during 
the test. Recrystallization during the 
test is unlikely because the strain did 
not exceed 1% and it is assumed that 
the only softening would be recoy- 
ery. If recovery occurred during a 
creep test, the creep-rate after an 
interruption at zero-stress would be 
higher than the creep-rate just prior 
to the interruption. 

Even when recovery does not oc- 
cur, there is a rounding-off of the 
stress-strain curve which appears to 
be a temporary softness after a pe- 
riod of zero-stress. This temporary 
softness is presumably a purely me- 
chanical effect. The length of time 
at no-load is used to distinguish be- 
tween the mechanical effect and re 
covery. A mechanical effect would 
be independent of time, while the 
extent of recovery would depend on 
the duration of the no-load period. 
Therefore, can be demon 
strated by showing that the creep- 
rate after a no-load interruption is 
greater than before by an amount 
that increases with the duration of 
the no-load period. 

The author's tests at F. 
show that after an interruption the 
creep-rate is greater. However, not 
all of the difference in the rate is 
due to the recovery. The increase 
in creep-rate is partly due to the 
anelastic strain. There is consider 
able anelastic shortening at zero- 
stress and it is approximately the 
same upon reapplication of the load. 
There was no change in the rate of 
plastic creep for interruptions of 42 
min. For interruptions of 5 to 12 
days, the creep-rate is considerably 
higher immediately after the inter- 
ruption; within the duration of the 
tests it does not fall to the rate that 
would have occurred in the absence 
of the interruption. 

Using the same alloy steel, the 
behavior at a lower temperature’ was 
shown in a test at 800° F. At 800° 
F., an interruption at zero-stress did 
not cause a weakening or recovery; 
it appeared that some strengthening 
or “strain aging” had occurred. ¢ 
though recovery influences creep, 
obviously does not cause creep 
cause there is pronounced creep at 
800° F. where recovery does not 
take place. R. E. Locuen 
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You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 
are you've never seen a “heat” that’s more closely 1200 pounds of fine finished material . . . smooth, 
controlled as to composition and quality than the one bright, durable wire or ribbon produced to a spec- 
you see above. For this is a heat of Hoskins Chromel ified resistivity for long, dependable service as heating 
... the original nickel-chromium alloy that first elements or cold resistors in countless different elec- 


made electrical heating practical. Into it go precise trical devices. 


amounts of the purest raw materials obtainable... F oe 
: Chromel, however, is only one of many specialized, 
mixed, melted, and poured in exactly timed cycles. 
quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- 
chanical applications. Spark plug electrode alloys .. . 
which have become universally accepted standards of 
quality and durability. Alloy 717... used in facing 
engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 


Heating elements madeot Hos- Spark plugs equipped with Hoskins Chromel-Alumel ther - 


kins Chromel give long lite Hoskins electrode alloys give  mocouple alloys accurately gines .. . unconditionally guaranteed to register true 
service in industrial electric long dependable service wher register exhaust temperatures . a Tie $ 
furnaces, home appliances. ever they're used. of jet aircraft engines. temperature-e.m.f. values within close specified limits. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE © DETROIT 8, MICHIGAN 
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Are you 
youre using 
MOST 

EFFICIENT FINISH? 


if your production involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 
you owe it to yourself... 
and your customers... 

to investigate 


for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


IF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 
specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 
you'll find Iridite prevents underfilm corrosion and soap 


formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES 


investigate zinc plate and Lridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 
ventional chrome plating . . . or Iridite (Metcote) as a treat- 
ment for copper that eliminates the need for buffing in the 


copper-chrome system; produces a sparkling bright finish! 


INCORPORATED 
MONUMENT STREET BALTIMORE 5. 


PROGRESS; PAGE 134 


Effect of Surface Condition 
on Chemical Behavior™ 


HIS PAPER summarizes mumerous 

attempts that have been made to 
correlate surface roughness with chem- 
ical behavior; that is, with corrosion 
tendency in aqueous media. After 
reviewing numerous articles, the au- 
thor concludes that although the sur- 
face preparation plays an extremely 
important role in corrosion behavior, 
no simple relationships or conclusions 
ure apparent. The preparation of in- 
creasingly finer surfaces may con- 
ceivably result-in increased amounts 
of distorted metal (Beilby’s amor- 
phous layer) on the surface, and 
hence result in variations not only in 
apparent surface roughness, but also 
in the nature of the surface metal it- 
self. This problem becomes complex. 

Attempts were made io correlate 
surface conditions specifically with: 
(a) corrosion tendency, (b) distribution 
of attack, (c) velocity of reaction, (d) 
stress corrosion cracking, and (e) sur- 
face coating. The author recognized 
that many of the 61 references cited 
were not sufficiently comprehensive 
to warrant generalizations and warned 
against extrapolation of simple labo 
ratory tests to complex industrial con 
ditions. | Nevertheless, this mass of 
data contains a large number of facts 
which he considers noteworthy. 


CORROSION TENDENCY 


1. Tests using the “drop method” 
showed that surfaces prepared with 
coarsest abrasive papers did not always 
give the highest corrosion tendency. 

2. Artificial scratches on cold rolled 
nickel usually increased the probabil 
ity of localized pitting in the scratch 
to approximately a thousand-fold. 

3. Under certain conditions attack 
was concentrated adjacent to the 
scratch, whereas the scratch itself was 
not attacked. 

4. Scratches made on metal prior 
to heat tinting may be more suscepti- 
ble to attack than scratches made 
after heat tinting. The reason for this 
anomaly .is not clear. 


CORROSION DISTRIBUTION 


1. Under conditions where the 
total corrosive attack is fixed by ex- 
ternal conditions, near pertect surfaces 
are undesirable because a rough 

Continued on p. 136 


* Digest of “Chemical Behavior as 
Influenced by Surface Condition”, by 
U. R. Evans, Journal of the Institute 
of Metals, Symposium on Properties 
of Metals, 1952, p. 253-280, 
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(Steel) 


BOTH ON THE | 
JOB 


(Muitimet Alloy) 


Here are two heat-treating containers that VMeuwrimver alloy for many other types of heat- 


were used in the same serviee—for pack 


treating equipment where stresses at high tem- 


annealing metal parts. In operation. they peratures and corrosion take a heavy toll on 


were exposed temperatures as high as steel parts. 


1800 deg. F. 


hor complete information on 


The steel container disintegrated at the end alloy. including properties and fabrication 


of only 20 hours in this service. The one made methods. write to the nearest district office for 


from Mirrimer alloy was ready to take even the booklet. “Hayses Allovs for High-Tem- 
more punishment after two and one-half years. perature Servier.” The booklet also gives data 


Similar savings can be obtained by using on 9 other high-temperature alloys. 


Haynes Stellite Company 
WCC) 


TRADE-MARK General Offices and Works, Kokomo, Indiana 
— - — Sales Offices 

Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York —San Francisco— Tulsa 


“Haynes” and “Multimet’ are trade-marks of Union Carbide and Carbon Corporation. 
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This heat-treating container lasted 20 HOURS \ ~~ 93a 
Thi lasted 2'/ YEARS! | 3 
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of Surface Condition 
AHEAD OF THE VAPOR TRAIL... | “emit! Behavior 


Continued from p. 134) 
surfaces are evenly attacked to a 
moderate depth and (b) smooth sur- 
faces are intensely attacked at a few 
localized areas. 


2. Very pure aluminum is known 
to be considerably more corrosion re- 
sistant than commercial grade alumi- 


num, yet was perforated in chromate- 
chloride solution at a few points pre- 
sumably at micro scratch-marks on a 
highly polished surface. 

3. Tests with zinc indicated that 
if geometry permitted particles to set- 
tle on corroding surfaces, rough and 


smooth surfaces would behave in a 
similar manner. 

If the corroding surface is removed, 
its condition can have no effect on the 
behavior of the underlying metal, and 
hence is important on the initial rate 
of attack. 


STRESS-CORROSION CRACKING 


if In reviewing some well-known prin- 
ciples involved in stress-corrosion and 
' corrosion fatigue, the author empha 

"es, sizes that: 
; 

to. stress-corrosion cracking, but all 
metals are prone to Corrosion fatigue. 
HAT streak in the sky is a Curtiss-Wright Sapphire J-65 2. Slip bands, being paths of rela 
ay lurbo Jet Engine powering a high-altitude plane. The intense chanically stronger but are chemically 
Fy: 


heat—approximately 1500° F.—developed during flight is enough weaker than the unaffected metal. 
3. An Al 7% Mg alloy showed 


a) greatly improved resistance to 
Yet in this inferno of power Lebanon Stainless Steel Centrifugal* stress-corrosion cracking when the 


to disintegrate “normal” materials, formed in the usual way. 


Castings of special heat-resistant alloys are giving dependable surface was buffed, wet alumina- 
blasted, or polished longitudinally with 
fine emery, (b) slight improvement 


TURBINE SHROUDS with shot-peening and (¢) no improve- 


service aS... 


* ment was noted with pickling, electro- 
. HEAT SHIELD SUPPORTS Have you seen... polishing, or polishing with fine emery 
STEEL WITH A . ce directi 
: EXHAUST CONE FLANGES THOUSAND QUALITIOS? in the transverse direction. 
COMBUSTION CHAMBER FLANGES thi, 37-min., 16 mm.. 
TURBINE BLADE SPACER RINGS full-color sound film 
showing steel castings 1. Most coatings are porous and 
““CENTRI-DIE”, patented name for from blueprint to end use imperfect, hence the nature of the 
method of casting steel centrifugally in should be shown to your underlying base metal is important. 
metal molds, under license agreement eae. Song 2. Nonmetallic inclusions, because 
. mation, write: t. ‘ 
with Virth-Vickers Stainless Steels P of their electrical resistance and non- 
Limited, Sheffield, England. Lebanon Lebanon Foundry, wetting properties. tend to result in 
also makes steel castings, both static and Lebanon, Pa. | pl t 1 hot dipped 


coatings. Thicker coatings may cover 
these porosities. 


3. Nickel and chromium-plated 
L B A Ca steel specimens show poorer fatigue 
of the 


properties because tensional 
CARBON, SPECIAL ALLOY Sek? stresses present in the coating. 
AND STAINLESS STEEL 


1. Since sprayed coatings are gen 
erally porous only materials anodic 
to steel (that is, Cd, Mg, Al and Zn) 
should be used. 
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There is evidence that corrosion 
fatigue is improved by peening with 
increasingly large shot particles, and 
that subsequent grit blasting is hardly 
damaging. However, there have been 
instances where peened surfaces im- 
mersed in chloride and carbonate so- 
lutions resulted in lower fatigue life 
than finely ground surfaces. Another 
reference warned of excessive peening 
but this research used angular grit 
rather than round shot. 

A. peS. BrasuNas 


Wear of Metals* 


A‘ ARGUMENT IS PRESENTED for the 
adoption of a new criterion for 
the wear resistance of a metal which 
the author calls the “modell” number 
and is defined as the Brinell hardness 
multiplied by 10° and divided by the 
elastic modulus. The modell pre- 
sumably gives an indication of the 
depth of penetration that a metal can 
tolerate without undergoing excessive 
wear. Materials with high modell 
values generally have good wearing 
qualities. For example, aluminum 
oxide has a modell value of 143, 
chromium plate $3, gray iron 33, and 
tungsten carbide 22 as compared with 
2 for aluminum and 0.7 for tin. 

The author considers the elastic 
limit and the elastic modulus as being 
the important basic properties which 
control wear resistance. However, 
since values for elastic limit are not 
available for many materials, the 
author has assumed that the Brinell 
hardness can be used instead because 
of the close correlation existing be- 
tween these two properties. 

The modell value of a wear-resist 
ing material can be varied within cer 
tain limits by changing its hardness or 
its modulus. Increasing the hardness 
does not necessarily result in a more 
wear resistant material. Tests on a 
series of gray cast irons having differ- 
ent graphite dispersions showed that 
wear increased with increasing hard 
ness, while wear decreased with de 
creasing elastic modulus. In this series, 
wear decreased with increasing modell 
values. Data indicate that gray iron 
should be cast with coarse graphite 
flakes and hardened by heat treatment 
to produce maximum modell rather 
than to obtain high hardness in the 
as-cast condition. 

The general level of the elastic 
modulus of a metal is determined by 
its melting temperature and atomic 
volume. However, the modulus of 
certain structural materials can be 

(Continued on p. 138) 

* Digest of “Hardness, Elastic Mod- 

ulus, Wear of Metals”, by T. L. Oberle, 


S.A.E. Quarterly Transactions, Vol. 6, 
July 1952, p. 511-517. 


Dissociated ammonia provides a protective 


atmosphere at lower cost, with better results 


Bright heat treating is Allen B. DuMont Laboratories’ answer to 
the problem of assuring absolute cleanliness of stainless steel com- 
ponents of their Teletron Picture Tubes. The electron gun ts the 
heart of the television tube, and picture clarity depends on the qual- 
ity of its essential parts. 

DuMont has for some time been using dissociated ammonia as 
the only satisfactory atmosphere for bright heat treating of stainless 
steel. Not only is the cost of ammonia much lower than that of 
hydrogen, but the absence of water vapors improves the efficiency 
of the cleaning. 

Since one cylinder of ammonia yields the equivalent of 34 cylin- 
ders of hydrogen—and is much less costly —dissociated ammonia 
may easily mean real savings for you, too. Write today, giving 
details of your requirements, and also send for one or all of the 
booklets offered below. 


ours Ammonia and Serie 
a4 You CIN depend on Arm 


ARMOUR 


\ | Armour and Company, 1355 W. 31st St., Chicago 9, til, | 

CLIP AND MAIL THIS TODAY! | 

Please send me copies of the following booklets | 

y 0 “Applications of Dissociated Ammonia O “The Nitriding Process | 

t “Ammonia Installations for Metal Treating 0 “Carboniuriding 
| Name | 
Firm 
| Address | 
| CH»... Sat | 
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AMBLER PENNA. 
[PROCESSES 


Technical Service Data Sheet 


Subject: HOW TO MAKE PAINT STICK TO 
GALVANIZED IRON WITH ||THOFORM® 


INTRODUCTION 


“Lithoform” forms a dense, zinc phosphate coating on zinc, cadmium, 
and galvanized surfaces—including Galvanneal, cadmium plated steel 
zinc plated steel, zinc base alloys, and zinc base die castings. The 
“Lithoform” coating, which is non-metallic and inactive, retards reaction 
between alkaline metal oxide and the paint film. Peeling and loss of 
adhesion are thus greatly retarded on painted Lithorized zinc and cadmium. 


ADVANTAGES 
OF 
“LITHOFORM” 


“Lithoform” forms a durable 

bond for paint. It is economical. 

It eliminates frequent repaint- 

ing. It protects both the paint 

finish and the metal underneath. 

“Lithoform” meets these Gov- 

ernment Finish Specifications: 
QQ-P-416 
RR-C-82 by courtesy of 


AN-F-20 trial wiring. Housings are of galvanized 


tron which is Spray Lithorized tor long 


U.S.N. Appendix 6 paint life. 


THE LITHORIZING PROCESS 


“Lithoform” can be applied by brushing or spraying the work with simple 
hand equipment, by dipping it in tanks, or by spraying it in industrial 
power washers, 

Brush. Galvanized bay windows, cornices, rain gutters, hardware, 
building siding, truck panels, and farm equipment are typical of the many 
surfaces that are treated effectively with Brush “Lithoform”. 


Dip. This grade is used for coating cleaned surfaces of such typical 
products as cabinets, refrigeration condensers, etc., immersed in heated 
solutions in tanks. 


Spray. The spray process is the most logical one with which to coat 
sheets, coiled strip or duplicate products best processed on a conveyor. 


ACP WRITE FOR FURTHER INFORMATION ON “LITHOFORM” | CHEMICALS 


PROCESSES AND ON YOUR OWN METAL PROTECTION PROBLEMS. PROCESSES 
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Wear of Metals 


(Continued from p. 137 
markedly altered by changing the 
microstructure or by mechanical work 
ing. For example, the elastic modulus 
of gray iron can be varied from 8 to 
19 million by changing the graphite 
flake size and volume. Also. the 
modulus of beryllium-copper can be 
varied from 14 to 26 million by cold 
work and heat treatment. Tests on 
Al.O,, cylinder liners showed that they 
had excellent wear resistance and that 
the rate of wear of piston rings was 
greatly reduced. 

The importance of foreign abrasive 
particles in promoting wear was illus 
trated with the example that many 
diesel engine parts will run 20,000 hr 
when clean air, fuel and oil are used 
but will only last about 100 hr. when 
dirt is introduced. It was shown that 
the elastic cushion provided by mate 
rials of low modell helps to minimize 
wear only when the grit does not ex 
ceed a critical size which is dependent 
upon the modell, the load and the 
clearance between surfaces. 

E.R. Parker 


Abraded Surfaces* 


HEN THE SURFACE of a crystal is 

worked mechanically, as by 
grinding, polishing, and machining, a 
marked change in the crvstal structure 
occurs. This disturbed layer is usually 
about 300 atom layers deep. The 
authors found that by using both the 
X-ray and electron diffraction meth 
ods, more information was disclosed 
than when examined only by either 
method. The additional information 
disclosed the manner in which the 
atom layers are disturbed, and the ex 
tent of penetration. The electron dif 
fraction method can be used to study 
the disturbed layers less than a few 
hundred atoms deep. The X-ray meth 
od could therefore yield) additional 
information to a depth of a few mi 
crons. The extent of the penetration 
can be controlled by ising the proper 
X-ray wave length. 

In this research the surface structure 
of abraded calcite crystals Was CXam 
ined by the electron diffraction meth 
od. The cleaved surface of the calcite 
crystals was found to be quite perfect. 
When the Kikuchi lines of the electron 
diffraction pattern are sharply defined 
it can be inferred that the crystal 
layers are not disturbed. When these 

Continued on p. 140 

*Digest of “The Crystalline Char 
acter of Abraded Surfaces”, by P. Gay 
and P. Hirsch, Journal of the Institute 


of Metals, Symposium on Properties 
of Metals, 1952, p. 123-132, 
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Pangborn Biastmaster Barrels for top efficiency in 
batch cleaning method. Newe 
born line, features obrasive-tight door and avto- 
motic throw-out torque arm 


and You--Time, Labor 


Here are just eight of the many types of standard Pangborn Blast 
Cleaning and Dust Control machines serving industry. For nearly half 
a century, Pangborn engineers with ‘know how" have been helping 
foundries save time, labor and money with these units as well as with 
specially-designed machines. 


These engineers can do the same for you! They'll be happy to work 
closely with you, in recommending the exact Pangborn units you need, 
and in developing new equipment when necessary. No matter what 
you clean—large or small castings, fragile or intricate molds, or any 
combination . . . no matter what your dust problem, if dust must be 
collected at the source it will pay you to find out how Pangborn 
can help you. 


Send for the Pangborn bulletins that fit your needs. Just fill out the 
coupon below and mail to: PANGBORN CORPORATION, 1800 Pangborn 
Blvd., Hagerstown, Maryland. 


OVER 28,000 PANGBORN MACHINES 
SERVING INDUSTRY 


Look to Pangborn 
in Dust Control ond 


Ways Panghorn Saves Industry 
and Money 


for the latest developments 


Blas! Cleaning equipment 


Pangborn ROTOBLAST® Tabie- 
Rooms clean castings from o few 
pounds to 2' tons. Extremely 
efficient for jobbing foundries 
For all-purpose blast cleaning 


Pongborn Turnstyle Tables allow 
simultaneous loading and clean- 
ing os one of two tables is always 
in blest chamber For generol 
blast cleaning 


Pangborn ROTOBLAST Tables for Pangborn Hydro - Send Blast 
semi-continuous blast cleaning Rooms for simultaneous blest 
Types and sizes for castings of all cleaning and core removal Use 
sizes with deep pockets, intricate high-pressure stream of sand and 
shapes, and many surfaces water operated from outside 


j ‘ein 


Pangborn Airless ROTOBLAST 
Rooms for general blast cleaning 
of extra-large castings. Neither 
compressed air nor water is nec- 
essary Operated trom outside 


Pangborn special equipment for 
unusual blast-cleaning problems 
Designed only after careful study 
by Poengborn engineers skilled ir 
such problems 


Pangborn Continuous Filo ROTO 
BLAST Barrels for cleaning steady 
flow of miscellaneous work quick 
ly. Operated by one man on pro 
duction line bosis 


MAIL THIS COUPON TODAY 


PANGBORN CORPORATION 
1800 Pangborn Boulevard, Hagerstown, Md 


BLAST CLEANS CHEAPER 
with the right equipment for every job 


Gentlemen Please send me the following bulletins 
Tables Table Rooms Rooms 


Borrels Continuous Flo Dust Control 


Compony 


Address 


City Zone State 


— 
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These End Plates were pattern cut, two pieces to 
each plate. By doing this (os detail drawing 
shows) one large center cut-out could be used 
for other jobs, not scrapped. The shipping weight 
of the finished End Plates were approximately 4 
that of the full size plote before cutting. 


SAVE Mat rial... Time. .. Shipping Costs 


“BUY ow Pattern Cut 
STAINLESS STEEL PLATES 


bx from 6. 0. CARLSON, INC. 


You save because... 
Carlson engineers make it their business to find the economical, the 
fast way to cut-to-shape stainless steel plate. Lt is their job to conserve 
material by making use of every square inch. It is their job to plan 
each cut to eliminate unnecessary additional set-ups and positionings. 
This planned economy is the order of every day with Carlson... and 
it pays off in lower costs! 


You save because... 

your shipping charges are less when you buy a cut-to-shape stainless 
steel plate from G. O. Carlson, Ine. You pay freight charges on the 
pattern cut pieces alone—not the whole plate... and this pays off 
in lower costs! 

Fabricators and other users of stainless steel plate have proved time 
and time again that if pays to let Carlson do it! Your inquiry will 
receive prompt attention, 


Stainless Steel is our only business 
.and we know it 


CARLSON, 


300 Marshalton Road, Thorndale, Pa. 
PLATES @ FORGINGS @e BARS @ SHEETS (No. 1 Finish) 
District Sales Offices in Principal Cities 


PROGRESS; PAGE 140 


Abraded Surfaces 


(Continued from p. 138) 
Kikuchi lines are ill defined, or diffuse, 
it can be concluded that the atom 
layers in the surface have become mis- 
oriented relative to each other. 

It is of interest to note that when 
the calcite crystal is ground with 
coarse carborundum, the surface lay- 
ers are so severely disturbed that 
only X-ray diffraction methods can be 
satisfactorily used. Best results are 
obtained at small diffraction angles. 
The X-ray diffraction rings are usually 
continuous, which indicates that the 
abraded surface now consists of pow- 
der-like particles of all orientations, in 
other words, random. 

When the surface of the abraded 
calcite was cleaned by washing, a 
good part of the powdered debris was 
removed; this reduces the intensity of 
the continuous ring on the X-ray dif- 
fraction pattern. Even though the 
loose debris is removed, one finds that 
misorientations still remain in the sur- 
face. It is indeed surprising to find 
that the misorientations may be as 
large as 25” (relative to each other). 

The X-ray diffraction rings are con- 
tinuous and broadened, which is inter- 
preted to mean that the particles (mis- 
oriented) are small, less than 2p. 

In view of their work, and others, 
the authors reached these conclusions 
about abraded surfaces: 

1. A ground surface contains highly 
misoriented material, the degree of 
misorientation increasing with increas- 
ing abrasion. 

2. Small particles are formed during 
the deformation. 

3. Highly polished surfaces exhibit 
properties of an amorphous layer. 

4. The penetration is limited, but 
depends upon the abrasive used. The 
distorted layer may be 10y deep. 

5. With increasing abrasion the 
range of misorientations increases and 
the particle size decreases. In the 
extreme the surface may attain an 
apparent amorphous state. 

6. The deformation is one of rota- 
tional slip, although there is also evi- 
dence of translatory slip and twinning. 

NorMAN Goss 
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this side of water! 


provides the 
safe, sure quenching 


needed for 


“LEAN ALLOY” 
steels! sll 


Use Houghto-Quench to meet your most critical quenching 
needs. We developed this stable oil to give you all three of 
these essentials that heat treating low alloy steels demand: 


1. A faster quench through the critical zone 
2. Full hardness to meet high physicals safely 
3. Uniform quenching of any steel at any temperature 


Ask the Houghton Man to show you why it pays you to spec- 
ify Houghto-Quench—particularly today. Or write to E. F. 
Houghton & Co., Philadelphia 33, Pa., for full information. 


HOUGHTO-QUENCH 


«++@ product of 
DO YOU HAVE OUR HANDBOOK ON QUENCHING? 


tion on this important phase 
of heat treating. We'll gladly 
mail a copy, without charge, “a 

to anyone engaged in metal M Ready to give you 


processing. on-the-job service «++ 


Contains complete informa- 


| 
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THE S.S.WHITE “AJRBRASIJVE” unit 


Ideal for high precision cutting, surface 
film removal,etching and light deburring 


Automatic set-up on a lathe for cutting 
spiral bands on a deposited carbon resistor, 


Cutting a piece of hard, brittle metal 
manually by means of the Airbrasive’’ 
process. 


This remarkably versatile machine can be 
used for a wide variety of high precision 
operations from cutting hard, brittle mate- 
rials to producing fine matte surface finishes. 

Using a high speed jet of gas-propelled 
abrasive particles, it can produce cuts as fine 
as .018” diameter. Its basic advantages are 
that it cuts cool and without shock or vibra- 
tion — its accuracy is unaffected by surface 
irregularities of the work—and it can be ac- 
curately regulated for depth and type of cut. 

Many manufacturers are now using the 
Unit to remove surface coatings on depos- 
ited carbon resistors and on printed circuits 
— for light deburring on inside surfaces of 
tubular parts — drilling fine holes through 
glass — cutting germanium. 

We will be glad to make tests to deter- 
mine the suitability of the “Airbrasive” Unit 
to your production requirements. Send us 
a sample of the part or material as well as 
details of the job you have in mind. There’s 
no obligation. 


WRITE FOR BULLETIN 5212 


It has full facts and data on the Airbrasive Unit. It 
tells you how the “Airbrasive’ Unit works and provides 
information on where, when and how it can be used. 


ine INDUSTRIAL DIVISION 


DENTAL MFG. CO. 


Dept. 9, lOEast40thSt. 


NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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Kinetics of Martensite 
Transformation™ 


vious stuptes by Kurdyumovy and 
co-workers had shown that the 
rate of formation of martensite from 
austenite has the usual temperature- 
dependence, that is, the rate increases 
to some maximum value with decreas- 
ing temperature and then decreases 
again. The present work was a study 
of the kinetics at higher temperatures 
to supplement the information previ- 
ously obtained at temperatures down 
to that of liquid nitrogen. The inves- 
tigation was carried out using the 
thermomagnetic method on a_ steel 
containing 0.8% carbon and 2.2% 


manganese. The martensite point, Mg, 


of this steel was 155°C. Curves of 
isothermal transformation of austenite 
were obtained for temperatures in the 
range below Mg down to —196" C. 

During quenching to the testing 
(isothermal) temperature, an amount 
of martensite formed that was larger 
the lower the temperature. For exam 
ple, at 118°C. about 12% martensite 
formed during quenching. An addi 
tional amount of martensite formed 
during holding for an hour or so at 
the testing temperature; this was 
about 9% at 118° C. The initial veloc- 
ity of formation of this additional 
martensite was the rate studied. The 
results obtained supported the view 
that the rate of transformation is slow 
near My, when My is significantly 
above room temperature. Also, the 
curve of rate versus temperature had 
a maximum, in this example near O° C, 
In fact, between about —40 and 25” 
C. the rate was immeasurably fast. 
At lower temperatures the rate de- 
creased and became essentially zero 
at about —160° C. 

These results are significant with 
regard to the question of the trans 
formation of retained austenite dur 
ing the room-temperature aging of 
quenched alloys. If the Mg of a steel 
lies slightly above room temperature, 
then appreciable and prolonged trans- 
formation of austenite to martensite 
can occur and cause pronounced 
changes in mechanical properties. 

This investigation has shown that 
the rate of transformation of austen 
ite to martensite, like other phase 
changes, is largely determined by two 
factors; The temperature at which the 
transformation takes place, and the 
degree of undercooling. The plot of 

(Continued on p. 144) 

*Digest of “Kinetics of the Mar- 
tensite Transformation Above Room 
Temperature”, by G. V. Kurdyumov 
and O. P. Maksimova, Doklady Aka- 


demii Nauk SSSR, Vol. 81, 1951, p. 
565-568, 
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In one year 


CARBOFRAX refractories 


saved over 30 days downtime 


Here's how the CARBOFRAX hearth and 
side baffles looked after 15 months service 

practically like new. Since silicon car- 
bide is among the hardest of man made 
products, a hearth like this can take even 
the toughest abrasive wear and show 
hardly any signs of it. 


This pusher-type, semi-muffle furnace is 
used for general heat treating. It is oil 
fired, operates 5 days a week at tempera- 
tures from 1350 F t 2100 F. Alloy trays 
carry the small parts, larger castings (up 
to 30 Ibs) rest directly on the hearth. 


This same heat-treating furnace was able to turn out far more 
work, with far fewer shutdowns, simply by changing from 
one type of refractory to another. Originally equipped with 
i’ thick fireclay floor and side battles, the output of this furnace 
was © tons a day (8-hr). At best, furnace efficiency was low, 
and there was rapid wear on the hearth caused by unevenly 
shaped castings being treated. Every month, a 2 to 3 day 
shutdown was required for refractory repairs. And 2 or 3 
times each year, the hearth would be beyond repair and need 
complete replacement. 

Then, CARBOFRAX silicon carbide refractories replaced the 
clay. Because they could be made thinner and because of their 
far greater thermal etliciency (CARBOFRAX refractories con- 
duct heat 11 to 12 times faster than fireclay ), furnace output 


Use Super Refractories by 


CARBORUNDUM 


Trade Mork 


“Carborundum” and “Carbofrax" are registered trademarks which indicate manufacture by The Carborundum Company. 


immediately jumped from 12,000 to 15,000 Ibs a day. A gain 
of one full day's production every 4 days. 

As for refractory maintenance, it all but ceased. 18 months 
after installation the CARBOFRAX hearth was in perfect con- 
dition, still hard and true. Maintenance up to this ume: ZERO 

In other words, after 18 months the CARBOFRAX hearth 
had not only outlasted 3 fireclay hearths, but saved roughly 
15 days of downtime. Plus the labor. Plus the materials. Plus 
the lost production. And, it was still in excellent condition, 
still helping to deliver an extra 7'% tons of work per week, 
every week. 

To find how these refractories can benefit your furnaces 
simply write to Department C-23, Refractories Division, 
The Carborundum Company, Perth Amboy, New Jersey 
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HERE IS A ROSE 


without Morus... 


Ordinary chilled iron abrasives have two disadvantages that cost 
you a lot of money; 1., being hard, they're brittle, resulting in a 
rapid breakdown and high abrasive consumption per pound or 
piece of work processed; and 2., the high hardness produces high 
maintenance costs. Would you be interested in a rose WITHOUT 
these thorns? 

Controlled “T” shot and grit are chilled iron abrasives in which 
the iron carbides (that do the cutting) are imbedded in a ductile 
matrix—this shot actually deforms before tearing apart. Con- 
trolled “T” shot and grit are held to a hardness range below 
450 BHN—the wearing parts of your cleaning equipment usually 
have a hardness range of from 450 to 550 BHN. Controlled “T” 
cuts as fast (or faster), lasts longer and is easier on your equipment. 

Controlled “T” shot and grit may sell for as much as $10 to $20 
more per ton, yet we make you this straightforward guarantee: 
Your cleaning costs (or abrasive costs alone, if you prefer) will 
be 15% less, regardless of the price you may be paying now for 
your chilled iron abrasives. Fair enough? The worst that can 
happen to you on such a test is a 15% saving. Write, wire or phone 
the nearest Hickman, Williams office. 


NATIONAL CONTROLLED “T” SHOT AND GRIT 1S PRODUCED EXCLUSIVELY BY 
THE NATIONAL METAL ABRASIVE CO., CLEVELAND, OHIO 
WESTERN METAL ABRASIVES CO., CHICAGO HEIGHTS, ILL. 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO + DETROIT + CINCINNATI + ST. LOUIS « NEW YORK + CLEVELAND 


PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 
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Kinetics of Martensite 
Transformation 


(Continued from p. 142) 
rate of transformation versus tempera- 
ture has a maximum. The location of 
the maximum velocity and its magni- 
tude are determined by the Mg of the 
steel or alloy. For high Mg the maxi- 
mum lies in the vicinity of room tem- 
perature and corresponds to an im- 
measurably high rate of transformation. 
In this instance there are two intervals 
of isothermal transformation of aus- 
tenite to martensite. 


A. G. Guy 


Uses for 
Controlled Density Steel 
Being Studied* 


INCE THE FIRST announcement of 

controlled density steel by the 
Ontario Research Foundation about a 
year ago, development work to deter- 
mine suitable applications has been 
proceeding on a cooperative basis be- 
tween the foundation and interested 
industrial companies seeking licenses. 

By the process, fine iron ore is re- 
duced directly to a desired steel shape 
without melting or other intermediate 
steps. The dry, fine ore, usually un- 
der 60-mesh, is poured into a suitable 
porous mold (such as a Croning-type 
sand shell or porous graphite mold) 
which is then placed in a metal or 
ceramic “sagger’, in turn filled with a 
mixture of coke breeze and limestone, 
and sealed. The loaded container then 
is heated to 2000° F. and held long 
enough to produce the desired carbon 
content and density in the ore. 

Density of the finished product. is 
said to be controllable between 1.0 
and 7.2 g. per cc. (solid steel is 7.8) 
and depends upon the swelling or 
shrinkage characteristics of the iron 
ore used, on maximum particle size 
and on particle size distribution. Car- 
bon content may vary from less than 
0.01% up to 1.5%. 

The reduced rod, bar, or whatever 
shape may be involved, has the com- 
position and structure of normal steel, 
except that it contains predeter- 
mined number of spherical voids, not 
interconnected. This structure is 
claimed to permit subsequent heating 
and hot working without any particu- 
lar precautions for oxidation or scaling. 

Hot working of bars by swaging is 

(Continued on p. 162) 
*Digest of “Controlled Density 
Steel”, The Engineer, Dec. 28, 1951, 
p. 839; also Canadian Metals, January 
1952, p. 17. 
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BULLETIN BOARD 


THE BUYERS GUIDE FOR METALS ENGINEERS 


ABRASIVE INSTRUMENTS 
PRODUCTS 


BRAZING LABORATORY 
EQUIPMENT 


CASTINGS 


METALS & 
ALLOYS 


CLEANING & 


FINISHING PLATING 


SUPPLIES 


CUTTING 


COMPOUNDS SPRINGS 


EXTRUSIONS 
TESTING 


FORMING 
EQUIPMENT 


TOOL STEEL 
HEAT TREATING 


SERVICES 
WELDING 


HEAT TREATING 
SUPPLIES 
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THE MOST IMPORTANT DATES 


FOR WESTERN METALS INDUSTRIES 


Don’t Fail to Attend 


Greatest Metal Show Ever in the West 
Finest Technical Programs Ever Prepared 


Ievery hour at the show will be a dollar-saver 


for your plant or industry. Exhibitors will 


present a comprehensive array of metals and 


metal fabricating equipment ... machines . . 


and latest in testing, laboratory, research, in 
spection, welding, heat treating and metal 
cutting equipment. See the largest machine 
tool exhibit yet held or projected for the 
Pacific Coast 


Make your reservation now direct with 
Los Angeles Hotel Statler, Congress Head 


quarters 


An activity of the 
AMERICAN SOCIETY for METALS 


7301 Euclid Ave. Pan-Pacific Auditorium 
Cleveland 3, Ohio 7600 Beverly Bivd. 
Utah 1-0200 Los Angeles 36, Calif. 

York 1193 
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MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surtacing—Centerless Grinding 
Cutting and Surfacing concrete, 

grenite, and marble 

“*Moldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—W/et or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standard end reinforced wheels 


Grinding Carbide Tipped Tools 
Write to Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. PASSAIC N. J. 


Which casting will 
serve YOU best? 


SAND CASTING CENTRIFUGAL 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 
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Send your prints for 
prompt quotation 
American 
Non-Gran 
Bronze Co. 
Berwyn, Pa. 


LIST NO. 3 ON INFO COUPON PAGE 158 


mphasize its highest quality 


THE CLEVELAND C0. 


800 fost 67th Street Clevelond Oreo 
Howell Works Howell Michi gon 
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#¥ n these days of re- 
strictions on the 


use of the usual plating 
metals, the precious metal, 
rhodium, becomes impor- 
tant as a replacement for 
them, especially for small 
articles and parts. 


Rhodium is hard and bril- 
liantly white and it cannot 
tarnish. No acid nor mix- 
ture of acids attack it. 
Our solution has excellent 
throwing power. 


Suggested objects for 
plating with rhodium are 
optical mounts, contacts 
for communication equip- 
ment, radar components, 
surgical instruments and 
pen and pencil sets. The 
practical plater’s own ex- 
perience will suggest 
many others to him. 


Commercial rhodium plat- 
ing was developed in our 
laboratories. Baker Rho- 
dium Plating Solution is 
the original and is made 
under the direction of the 
men who developed the 
process. 


@ Let us send you Direc- 
tions for Rhodium Plating. 
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Abrasives, Castings, Plating | 
. 
NON-GRAN | NON-GRAN 
ONeGR 
the persuasive abrasit 
“a, 
q* 
Sag 
~ 
2S Any reference to 20th Century Drawn Stee! 
‘Shot wi!! 
r economy and ability to stand hard use 
Li 
‘ Name Hard Cut Wwe Powder tO 


Cleaning and Finishing 


POSITIVE BLACKENING OF... ALL FERROUS ALLOYS 

NOT GRAY 
NOT FADED 


DARK, 
UNIFORM 


© / BLACK 
WITH SWIFT ACTIVANIUM BLENDED* 
BLACKENING COMPOUNDS 


NU-BLACK For all irons and steels; silicon and nickel 
rich alloys. One process for all ferrous alloys. 
Fast, simple, sure. Peck efficiency over wide 
temperature range. 

ULTRA-BLACKFor conventional SAE steels, many 
irons and alloy steels. A rick black finish with 
maximum lustre. 

GAMMA-BLACK For production blackening of steels 
and many irons. Rich, lustrous black finish. 

*"ACTIVANIUM BLENDED—A method of 
blending originated by Swift. Not one, but 
several oxidizers are painstakingly blend- 
ed to insure maximum density of black 
oxide finish. 


FOR HEAT TREATING 

Swift Case Liquid Carburizing Salts 

Swift Heat Neutral Salts 

Swift Heat Tempering Salts 

Swift Heat Austempering and Martempering Salts 
FOR METAL CLEANING 

Swift Cleaning Compounds for any cleaning ap- 

plication on all ferrous and non-ferrous metals 
FOR RUST PREVENTION 

Swift Rust Resisting Oils and Compounds 

Swift welcomes any opportunity to solve 


industrial chemical problems — write or 
phone for Swift action 


Send for free 
LITERATURE 
TODAY! 


CHEMICAL COMPANY 
CONNECTICUT 


INDUSTRIAL 
CANTON 
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DANIELS PLATING BARREL & SUPPLY CO. 


MANUFACTURERS ond DISTRIBUTORS 
Electroplating and Polishing Equipment and Supplies 
129 Oliver Street, Newark 5,N.J. © Tel. MArket 3-7450 
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New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of . 
plating, pickling, or 
cleaning applications. 

Send for complete de- 
tails on this and other 
plating equipment. 


METAL 
CLEANING 
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METAL GLEAMIA 


4 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 

by 

THE C. O. 


JELLI 


LIST NO. 91 ON INFO-COUPON PAGE 15 


METAL PROGRESS; PAGE 148 


for all 
industrial 
requirements 


‘eer 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


VAPOR DEGREASERS 


Cleaning Equipment 
PER-SOLV (Perchlorethylene) 
CIRCO-SOLYV (Trichlorethylene) 


JOPPER ZQUIPMENT COMPANY 


122 Central Ave., Clark Township (Rohwoy), NJ 


MANUF 
AND METAL PARTS CLEANING EQUIPMENT 


LISTNO 


and 
Metal Parts 


Write for Bulletin 


OFFICES IM PRINCIPAL CITIES 7 
ACTURERS OF VAPOR DEGREASERS 


ON INFO.COUPON PAGE 158 


@ am 

| —— 

ORIGINATORS: 

| A 

ap DESIGNERS & BUILDERS OF SPECIALIZED © G EQUIPMENT 

Latest Information Write te: 

AZ 

or 


YOU PRODUCE PAR 
HAT REQUIRE FINISHIN 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 


how single unit installation re- 


places from 2 to 12 men—sar- | 


ings up to 95°? on almost all 
types of parts from large cast- 
ings to small intricate parts. 
Investigate today! Send for your 
FREE copy of Booklet No J-7 
toda) 


ALBERT LEA, MINNESOTA 
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Megacycle Tube Type Machines 


Soldering * Brazing * Bombarding 
Annealing Hardening 
s: Standard—?2,4,10,25 KVA; Custom—to 100 KVA 
- Powerful - Reliable 
Challenge Comparison—Value * Quality * Price * 
Design * Appearance 
Free Trial Run of Your Sample Parts 


data, application phot prices, 
ted Catalog. Write 


on your company letterhead. Fare 
.. Pioneers in Megacycle 


New York Area Office and 
505 Washington Ave., Belleville 9, N 


plete 
Jelivery in New illustra 
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Are Your Washing Methods 
OULD FASHIONED? 


Industrial Washing Ma- 
chines Are Engineered 
Up - to - the - Minute 


Whatever your product 
and your processing 
needs (washing, rins- 
ing, slushing, drying, 
treating with Bonderite, 
phosphatizing, or any 
combination of these 
operations) INDUSTRIAL 
equipment is the mod- 
ern answer. 


Today request tull details. Simply address Dept. M.P 


INDUSTRIAL SYSTEMS COMPANY 
Exclusive Sales Agents 
for industrial Weshing Mochine Corp. 
New Brunswick New Jersey 


AKE 
your OWN 


VapOFIER 


| Dependable Oil-Gas Generator 
For All Industrial Heat Applications 
_—Converts Oil To Gas. Serves As 
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Only NARACO has 
been able to fathom 
the intricate design 
and manufacture of 
racks and fixtures for 
the latest defense 
finishes. 
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wu 


IN PA 


PLATING RACKS 


American Rack Co., Inc. 


4632 West 21st Place 


92. 1008 East Ten Mile Mazel Park, Mich. 
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National Rack Co., inc. 
179-181 Madison Street, Paterson, M. J. 


| Standby Or Primary Fuel Source. 


* Clean, Blue-Flame Gas 


| * Lower Fuel Costs 


* Premixer for any Gaseous Fuel 


_* Constant Fuel-Air Ratio 
* Automatic Operation 
* Quick Change from Utility Gas 


* Less Scale on Ferrous Work 
* 9 Sizes for all Needs 


| Write for your free copy of “Make 
Your Own Gas with Vapofier’’ 
| today. 


‘VAPOFIER 


| 10315 S. THROOP ST., 


Cicere, 


CHICAGO 43, ILL. | 


PAGE 158 


PROGRESS, PAGE 149 
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Cleaning and Finishing, Heating Equipment 
FR LAA INDUCTION HEATING EQUIPMENT 
BARREL | 
FINISHING) “SS 
| | 
( 
| 
| | as | 
| 
"Imperial Plating Rack Inc. @ 
= 


BUFFAIO 
Mansfield 
Rd. 
Snyder 21, New York 


CHICAGO 
Elmer A. Terwell 
1160 No. Elston Ave 


CINCINNATI 
Pearson Browne 
Ist Nat'l Bank Bldg. 


CLEVELAND 

Alloy Sales & Service 
Chas. Plant, Jr. 
8905 Lake Ave.. Rm. 303 


DETROIT 


Gehringer & Forsyth 
16151 James Couzens Hwy. 


23 ON INFO-COUPON FAC 


HOUSTON 

B. F. Coombs 

2221 Telephone Rd. 
LONGMEADOW, MASS. 
B. G. Constantine 


Control Engineering Co. 
51 Converse St. 


MILWAUKEE 
Ed. P. Lindergren 
3748 W. Greenfield Ave. 


NEW YORK CITY 
R. B. Steele 
254 W. Sist St. 


PHILADELPHIA 
Towle & Son 
18 W. Chelton Ave. Bidg. 


PITTSBURGH 
Robt. A. Schmidt 
404 Frick Bldg. 


resistant parts, joke odventage of Standerd’s ieng 
in producing alloy castings engineered te your specific 
need. Conveyor, roller hearths, trays, containers, 


write for the loreresting 4-page Rallatle Me. 


"STANDARD ALLOY CO., INC. 
1679 COLLAMER ROAD + CLEVELAND 10. OHIO 
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PYROMETER 
SUPPLIES 
Control Temperatures 


More ( losely 
Reduce Cost 


Catalog No. 5 shows you how! 


RICHARDS 


Save Time 


EXPLOSION COMBINATION 
GAS and OIL 
BURNER 

for 


HEAT TREAT 
FORGING 
MELTING 


ELEMENTS OF 
HARDENABILITY 


By M. A. GrossMANN 


The author of this important 
book brought practical ex- 
perience and sound judg- 


Cet your free copy today! 


Our burners afford fuel savings, complete 
combustion (11'2% CO. Orsat), controlled 
atmosphere, instant lighting, complete heat 


ment to bear upon modern 
concepts of hardenability. 
The four sections are illus- 


¢Thermocouples «Protection Tubes 
Thermocouple Wire «Lead Wire 
eInsulators Terminal Heads 


ranges. Simple installation and control. 
Rapid conversion from gas to oil. Also 
patented refractories in special shapes. 


Ra-DIANT 
PRODUCTS CO. 


1413 W. Tuscarawas Street 
Box 729 Canton, Ohio 


trated with 111 graphs and 
charts to insure clarity of 
presentation. 164 pages; 
$4.50. 


AMERICAN SOCIETY for METALS 


7301 EUCLID AVENUE 
CLEVELAND 3, OHIO 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc. 
NEWTON HIGHLANDS 61, MASS 
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make containers and fixtures of all types— 


ndling parts in heat treating, quenching, 
pickling, washing and anodizing operations. 
If what you need isn't shown in our cataloa, 


we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


CHICAGO 39, ILLINOIS 
RETORTS 


4817 W. CORTLAND ST. 


FIXTURES TRAYS QUENCH TANKS 
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. . 
i Heat Treating Equipment and Supplies 
: 
Whenever you hove « heating problem that iwelves 
wide variety of appilcotions are 
# 
¥ 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 


Quenching Oils with 
QUENZINE added 
For information on 


this new additive and 
other Beacon Brand 
Heat Treating Com- 
pounds write to... 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th 8St., Cleveland 11, Ohio 
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HEAT TREATING 
MATERIALS 


SINCE 1911 


@ PARK-KASE LIQUID CARBURIZERS 

@ QUENCHING and TEMPERING OILS 
@ CYANIDE MIXTURES 

@ NEUTRAL SALT BATHS 

@ HIGH SPEED STEEL HARDENING SALTS 


TEMPERING ond ISO-THERMAL 
QUENCHING SALTS 


@ NO-CARB + NO-KASE + NO-SCALE 
* NO-TRIDE 

@ CARBON PRODUCTS 
Charcoal + Crushed Coke 


Pitch Coke + Lead Pot Carbon 


@ WOODSIDE RAPID CARBURIZERS 
Non-Burning Type 
Charcoal Coke 


Specifications 


PARK CHEMICAL COMPANY 


8074 Milltery Ave., Detroit 4, Michigan 
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Designed FOR YOUR SPECIFIC REQUIREMENTS 


Motor-Mix Burners 
Model DA Mixers 
Western Safety Valves 


Injector-Mix Burners 


@ Flame Retention Nozzles 
@ Accessories 
@ Inspirator-Mix Burners 


@ Blowers 


@ Multiport Burners 


@ Custom Built Equipment 


Free descriptive literature on request 


WESTERN PRODUCTS, 


General Office 
New Castle, Ind. 
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Washington Blvd. 
Chicago 6, Ill. 


Seruing the | 
HEAT TREATING INDUSTRY 
Since 1930 


@ Complete Service 
on Control Equipment 


@ Thermocouples 
@ Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH e CONTINUOUS 


ATMOSPHERIC - RECIRCULATING- 
PUSHER — ROTARY HEARTH — 
COMVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 


DEMPSEY INDUSTRIAL FURNACE corp. 
Springfield 1, Mass. 
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Ask for our 


BULLETIN P-52 


ville. 
KLAAS 
QUENCH TANK and 
CONVEYOR UNIT 


e Investigate quenching-and- 
conveying equipment designed 
and built by Klaas for continu- 
ous heat treating. Oil in tank 
is recirculated and cooled. 
Metal belt lets the moving 
quenched parts drain. Inclined 
conveyor is driven by self-con- 
tained power unit. Various 
sizes to fit individual require- 
ments. Klaas Machine & Mfg. 
Company, 4308 
East 49th Street, 
Cleveland 25, Ohio 


UNUSUAL 


minty 
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Heat Treating Equipment and Supplies 
IENZINE 
e | j 
| 4 
| 
4 
4 
~~ _ 
no = in ‘ 
invest Defense Bonds INDUSTRY 


HAYS DIAFLOW METER 


measures: 
1. air flow 2. gas flow 
3. or air flow-gas flow ratio 


Diaflow measurement in open 
hearth, soaking pit, billet, slab 
heating and annealing furnace 
indicates excessive amounts of 
air and/or gas...helps to pre- 
vent fuel and gas waste... serves 
as a guide in maintaining prod- 
uct quality. 


Write for bulletin 52-1017-37 


A complete summary of Hays 
products applicable to processes 
such as annealing, brazing and 
calorizing. Scope includes various 
methods of firing (underfired, 
overfired, sidefired), fuel burned 
(gas, coal, oil), and type of fur- 
nace (continuous, rotary hearth, 
slab heating, etc.). 


Hays complete line of draft 
gages, flow gages and meters (for 
high and low pressure gases and 
liquids), portable gas analyzers 
and automatic CO, recorders are 
covered. 


Write for bulletin 51-750-51 
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OFFERS 
the most advanced 
Salt Bath Furnaces 

FOR 


BATCH 


CONVEY ORIZED 
TYPE 
WORK 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 
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ELECTRIC MANUFACTURING CORP. 


S. Shelby St. 
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Indianapolis, Ind. 


DETROIT’S BETTER 


HEAT TREATER 


“ STAINLESS STEEL 


OF HEAT TREATING: 
BETTER 


STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, MICH. 
Phone TAshmoo 5-0600 
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HEAT TREATING 
FURNACES 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 

O » 
Specially Engineered 
for 
Your Particular Needs 


GAS OIL ELECTRIC 


INDUSTRIAL 
HEATING EQUIPMENT 
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= Heat Treating Equipment and Service 
|  Spollighting 
NEW LOW DIFFERENTIAL 
ALUMINUM-cap. 500,000# Pee 
HARDENING of 
WORK 
| | 
° 
WITH ‘FAY TREATING BURNACES 


Heat Treating Service 


PUBLISHED.. 
JUST P be 


THE STORY OF MALCOMIZING 


fer surface hardening stainiess 


what is... whet it dees... how works Lindberg Steel Treetirg civering Je 
+ how you cun it. dustrial American from coon to past, with 
‘Write today for your copy of this 24-page plants in Rochester, Chicaga, St. Lewy wae 
tooklet. Specific subjects discussed inciude los Angeles, is row licemed te 
pretrecting the steels . . . selective Mao! for ite evetomers. For particulars your 
comizing . case depth . . . wear reristance neorest Lindberg plant 


Cortesion resistance . . . passivetion of LINDBERG STEEL TREATING COMPANY 
Malcomized Chicege 7, Milinois, 2272 WN. tellin, 


A speciol “case history” section shows MOnroe 6-3908. 5:. Louis 690 


how nationally known manvufocturers are Loe Angeles 
>t. 
specitying Malcomizing for the surface Rochester 11, 620 ‘ale 


herdening of stainless steels. 


see 52 


LIST NO. 38 ON INFO-COUPON PAGE 158 


m Furnaces 


ection Furnace 


Furnace? 


Special Jobs or Production Runs 


ng 


Carbor \ Aumosphere 


Neutral Bath Counsel Without Obligation 
Cyanide a" Two car bottom type 
furnaces with 30,000 and 
50,000 Ibs. capacity. 
truck docks and rail- 


road siding available. 
Booklet 


seit 


Blasting Send for Free 
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Flexible in Range... RIGID in Quality 
Laketide4s Scientific 
STEEL TREATING 


The flexible facilities of Lakeside can handle your steel 

treating—Our rigid scientific quality controls promise a better 

treating job. A glance at our services shows you we provide not 

only the usual metal treating processes, but that we also pioneer 

. each new and proven superior technique. Whether your metal 
treating problem is large or small, call Lakeside—our metal- 
lurgists will be glad to help you! 


S418 LAKESIDE CLEVELAND 14, OHIO HENDERSON 11-9100 


LIST NO. 43 ON INFO-COUPON PAGE 158 


METAL PROGRESS, PAGE 


NA 
LINDBERG STEEL TREATING CO 
de 
Complete Heat “Jreating Facilities... | 
FORGINGS, CASTINGS, TOOLS, PARTS 
productio® 
dnd { Heat Treating, 
Streightening Annealing, 
‘end sizes)... 
= 
| 
| | 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4", and 0.060" to 12”. 


AUDIGAGE® Ultrasonic Micrometer 
Direct-reading; Special ranges as required; 
Accuracy as high as * 0.25". 


CRYSTALS: Standard and special mountings; internal 
ground returns; high-temperature operation. 


RANSON 


development 


SCIENTIFIC CO. 


You tell Boder what you need. 
719 Liberty Ave. 


BODER 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 
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NSTRUMENTS, inc. 


Literature 


439 FAIRFIELD AVE- STAMFORD: CONN. 


LIST NO. 81 ON INFO-COUPON PAGE 158 


on Request 


INSPECTION 
DEMAGNETIZIN 
SORTING 
PROBLEMS «74 


MAGNETIC ANALYSIS — 
EQUIPMENT 


Electronic Equipment for non-destructive 
production inspection of steel bars and tub- 
ing for mechanical faults, variations in 
composition and physical properties. Aver- 
age inspection speed 120 ft. per minute. 

This Equipment is now employed by more 
than 40 Steel Mills and many Steel Fabrica- 
tors. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for efficient production 
demagnetizing of steel bars and tubing. 
When used with Magnetic Analysis Equip- 
ment inspection and demagnetizing can be 
done in a single operation. 


MAGNETIC ANALYSIS 
COMPARATORS 


Electronic Instruments for production sort- 
ing of ferrous and non-ferrous materials 
and parts for variations in composition and 
physical properties. 


ALSO MAGNETISM DETECTORS 
Inexpensive pocket meters for indicating 
magnetism in ferrous materials and parts. 
*THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 
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NANOMETERS. 


U-TYPE * WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 
THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


@ U-TYPE MANOMETER 
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Fast and Efficient 
HARDNESS TESTING 


ON ALUMINUM, COPPER, BRASS, BRONZE, PLASTICS 


Works on the principle of forcing a hardened, 
spring-loaded steel point into the surface, the 
amount of penetration registering instantly on 
a dial indicator to give a dependable measure 
of hardness. Can be used in any position. Simple 
to operate. Ruggedly built. Thousands in use. 
Write for Bulletin 1689-1 


BARBER-COLMAN COMPANY 
1225 ROCK STREET - ROCKFORD, WLINO's 


Use 
the 
Jmpressor 
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, Labo is 
Linde. 
Box Types—2000 F 
Combustions 
Hardenability Tests = 
Heat Treating ~= 
High Frequency Fusion == 
Melting Carbon Arc x= onics 
Melting in Crucibles 
Experiments 
Powder Metallursy 
Salt Bath Temperins 
Tube Types—3000 F 
| 


Testing, Metal Forms 


STRENGTHEN 
BEAUTIFY 
PROTECT 


"Extensive tecitities, Many yeort 
experionce. Services available 
regutar rites. 


NO. 47 ON INFO-COUPON PAGE 158 


SPECIFY 


RIGID-tex METALS 


Take that new product of yours, make 
it dent-scuff -scratch-resistant, give it 
plenty of rugged impact resistance, 


FOERSTER PROBOTESTER 


Electronic equipment for non-destructive 
inspection of irregularly shaped iron and 
steel ports for certain flaws 


FOERSTER PROBOSCOPE 


Electronic equipment for non-destructive, 


production inspection of regularly shaped 
iron and steel parts for certain flaws 
For information write 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 
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Stainless Steel in strip, sheet, bars, tubing and 
accessories 

Cold Finished Steels in al! standard shopes 
and carbon analyses 

Spring Steels in Blue Tempered and Polished 
Coils, Cold Rolled Annealed Coils and Straight 
Lengths in 1070 and 1095 Carbon grades and Hot 
Rolled SAE 1095 and 9255 Bors. Wires include 


reduce its weight and double its 
strength, and finish it up by packing 
it full of buying-eye appeal. You can 
do all this when you specify Rigid- 
Tex Metals right into your product 
designs! Find out for yourself. 


Write on your company letterhead. 


RIGIDIZED METALS 
CORPORATION 
6621 Ohio St., Bulfaie 3. N.Y. 


U @ Foreign 


LIST NO. 64 ON INFO-COUPON PAGE 158 


Alexander 


MICRO 
Polished Music Spring Wire, Black Oil Tempered 
Spring Wire 

Cold Rolled Sheets — Cold Rolled Strip in 
coils and straight lengths, oll tempers, stit, 
sheared and round edge 

Planet Drill Rods Rounds sizes from 013 to 
2 in. -flots and squares 


SHEET METAL TESTER 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ferrous and 

fine metal sheets 

and strips to point of fracture. 
Reading—accurate to 0.0004”... 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, WN. Y. 
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Aluminum Sheets in coils and straight lengths 
in oll alloys Aluminum Bars and Rods. 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Cour LABORATORIES 


PEEKSKILL NEW YORK 
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| 
re port of ANICAL EH FRING rod uct 
ment are i's the best to you: \ 
FLAW ‘Stainless Steels, Sprit 
rill Rods, Sold Rolled 
PROBLEMS | 
= 7 
| 
| | 
ice 
i 
! a Rage Bow Jersey 
| 


TRE CUEVELAND CRANE & ENGINEERING Co. 


STEELWELD BENDING 
PRESSES 


FOR HEAVY DUTY SERVICE 


Steelweld Presses for 
bending, forming. blank- 
ing. drawing and multi- 
ple-punching operations. 
Complete line for all size 
metal from light gauge 
to 142” x 20’. Represen- 
tatives in all principal 
cities. Write for free copy 
of catalog No. 2010. 


5948 East 28181 Street + Wickliffe, Ohio 
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NOW AVAILABLE 
FROM STOCK 


High Speed: 
T-1 to T-15, M-1 to M-56 


e High Carbon—High Chrome 
Oil Hardening 
e Air Hardening 
e Water Hardening 
e@ Hot and Cold Work-Die Steel 
e Fast Finishing Steels 


COMPLETE WAREHOUSE 
FACILITIES 


STOCK LIST MAILED 
ON REQUEST 


RELIABLE 
STEEL CO. 
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Use Atlantic Fluxes 
ALUCO... ° 


For degasifying and purifying alu- 
minum alloys. Assures uniformly sound, 
dense grained castings. Used in rever- 
beratory and crucible type furnaces. 


ALUCO'S’... 


Specially compounded for die cast- 
ing aluminum-base metal and per- 
manent mold castings. 


MAGNESAL... 


Used for removing magnesium from 
aluminum alloys 


ALUCO ‘GR’ & ‘DG’... 


For grain refining and degasifying 
aluminum and its alloys. 


1921-27 NORTH KENMORE AVENUE 
CHICAGO 14, ILLINOIS, U.S.A. 


Atlantic Chemicals & Metals Co. 


RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, de- 
votes 204 pages to the impor- 
tant problem of the nature and 
extent of residual or “internal” 
stresses in metals and metal 
parts prior to actual structural 
or operating use. 

How to measure residual 
stresses ... The state of stresses 
produced in metals by various 
processes... Relief and redis- 
tribution of residual stresses in 
metals...How residual stresses 
originate, their nature and 
their effect on metals. 


204 pages, $4.50 
PUBLISHED APRIL, 1952 
AMERICAN SOCIETY for METALS 
7301 Euclid Ave. Cleveland 3 
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ARDCOR 


TUBING 
ROLLS 


20680 St. Clair Avenue 


*PRODUCTION PROVEN — 30% More Footage! 


These Tubing Rolls, made of ARDCORLOY* —a special 
alloy steel, were designed and manufactured by ARDCOR 
for one of America’s leading Welded Tube Manufacturers 
(name on request). 


What are YOUR Roll Forming Requirements ? 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 


Cleveland 17, Ohio 
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"a Tool Steel, Forming Equipment 
TION ALLY KNOW 
NA BRANDS 
ay 
| . 


A CABLE SPLICED 
IN 10 SECONDS! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 
= Write for Caddy Catalog 
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free flowing properties that produce 

strong doctile joints with less alloy. 

Exact in size, + .001 tolerances are he 
diameters up to 12”. LM 


Yeu can have immedicte delivery on E Fle 
end Wilte, phone or wire 


LUCAS-MILHAUPT 
ENGINEERING CO. 
5051 S. Lake Dr., Cudahy, Wis 
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Weldwinre 
Company Tuc. 


WELDSPOOL 
rode 


INERT 
GAS WELDING 


» 


WELDBEST 


MANUAL 
ARC WELDING 


ALUMINUM 


Weldspool 43S 
Weldspool 25 
Weldspoo!l 52S 


Weldbest 43S 
Weldbest 25S 
Weldbest 52S 


TITANIUM 


Weldspool 930 | 


STAINLESS 


Weldspool 304 ELC 
Weldspool 308 
Weldspool 309 
Weldspoo!l 309 Cb 
Weldspool 310 
Weldspool 316 
Weldspool 321 
Weldspool 347 
Weldspool 349 


Weldbest 307 
Weldbest 308 
Weldbest 309 
Weldbest 310 
Weldbest 316 
Weldbest 330 
Weldbest 347 
Weldbest 349 


STRAIGHT CHROMIUM STEELS 


Weldspool 405 
Weldspoo! 410 
Weldspool 420 
Weldspool 430 


Weldbest 410 
Weldbest 430 
Weldbest 442 
Weldbest 446 
Weldbest 501 
Weldbest 502 


LOW ALLOY STEELS 


Weldspool 70000 
Weldspool 90000 
Weldspoo! 120000 


Weldbest 90 
Weldbest 100 
Weldbest 230 
Weldbest 260 


HARD SURFACING 


Weldbest 139 (14% 
Mn) 


NON FERROUS ALLOYS 


Weldspoo! 600-Cu 
Weldspoo!l 610-SiBr 
Weldspoo! 620-PBr 
Weldspool 630-AlIBr 
Weldspool 730-CuNi 
Weldspool 770 
Nome! 
Weldspool 780 
Nicone!l 
Weldspool 790 
Nickel 


Weldbest 610 SiBr 
Weldbest 620C PBr 
Weldbest 730 CuNi 
Weldbest 760 
Cast Iron 
Weldbest 770 
Nome! 
Weldbest 780 
Niconel 
Weldbest 790 
Nickel 


ELECTRODE WIRE: Chemically Processed-Pre- 


cision Spooled 


ELECTRODES: Lime DC—Titania AC-DC—LIME 
AC-DC 


ALSO MANUFACTURERS OF: 


WELDWIRE: GAS WELDING RODS 
WELDBEST ARC OXYGEN CUTTING RODS 
WELDBEST: UNDERWATER ARC OXYGEN 


RODS 
WELDBEST: ARC OXYGEN ELECTRODE 
HOLDER 


AND 
WELDBEST DEEPWELD: DEEP PENETRATING 
CARBON STEEL ELECTRODE 


Send for Technical Literature 


WELDWIRE COMPANY, INC. 


N. W. Cor. Emerald & Hagert Sts. 
Philadelphia 25, Pa. 
Phone: Garfield 3-1232 


JPON PA 


MAURATH 
“= 
MANUFACTURERS# PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 
ELECTRODES 


* 
AUTOMATIC WELDING 
ALL ANALYSES—COATED, 


STRAIGHTENED AND 


CUT, OR COILED, 


Telephone 
MOntrose 


12 ON INFO COUPON PAGE 1 
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Welding and Brazing , 
A 
| 
- 
coll 
wo TANGLE NOTCH | | 
ILVER BRAZING / 
RINGS i 
“4, Spe ie 
\ | | | 
| | 
— 
‘With LM stress relieved, "No Tangle” 
notch coil silver brazing rings you get 
| 
2 
silver brazing rings are stress reliev = 
out ting cyc 
Salts wih selec so | | | M4 
UR, 
All LM Silver Rings carry a 
guaranteed count on all shipments. Mikes Th / 
| 
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Metals, Metal Forms, Lubrication 


WHITELIGHT 
BERYLLIUM | Do you have trouble| || MAGNESIUM 
COPPER . your comprehensive Independent 


source of magnesium alloy 
aonze Tapping Tubes @ Rods @ Shapes @ Bars 
BRONZES + ALUMINUM B hi Hollow Extrusions @ Pilate @ Strip 
COPPERWELD + SILVER PLATED WIRES roacning @ Pipe © Wire © Welded and 
OTHER NON-FERROUS Milling Riveted structures and assemblies 


rouno WIRE Drilling 


Reaming 


FORMS Drawing 


ELECTRONICS 
the new high temperature WHITE METAL ROLLING 
LITTLE FALLS ALLOYS heat, corrosion-resistant & STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 
INCORPORATED alloys and stainless Sales Office 
189 Caldwell Ave. + Paterson 1, N. J. steels? 376 Lafayette St., New Vork 3, N. Y. 


IST 6 INFO.-C LPC \ 
LIST NO. 66 ON INFO.COUPON BELOW LIST NO. 67 ON INFO-COUPON BELOW 


IF SO. 


Call or write for partic- 
ulars concerning an en- 


tirely new liquid wax HOEGANAES 

coolant SUPER ALKUT SPONGE IRON POWDER 
and SUPER ALDRAW. This 
has been tested and 
COMPRESSION « TORSION « proved to obtain far better Powder Metallurgy 


FLAT+ EXTENSION+ AND finishes and greatly in- FZ. 
SPECIAL TYPE SPRINGS he. 


USE OUR 


for 


and other 


WMetallargical Purposes 


METAL STAMPINGS AND HANGSTERFER’S 


WIRE FORMS LABORATORIES, Inc. EKSTRAND & THOLAND, Inc. 


JOHN EVANS’ SONS, Inc. 21 Cooper St. te: Woodbury, N. J. 441 Lexington Avenue 


& NECTARINE STREETS 
PHILADELPHIA PENNA New York 17, N. Y. 


LIST NO. 45 ON INFO.COUPON BELOW LIST NO. 85 ON INFO.COUPON BELOW 


LIST NO. 63 ON INFO-COUPON BELOW 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohie 
Please send further information, as checked at the right, on the advertisements in the 
Bulletin Beard with numbers | have listed below — 
___(@lease check) 
Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Data Supply 


(Bulletin Board Item Number) LI 
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FOR GAS TURBINE 
STRUCTURES 


The production of gas turbines for jet aircraft engines and other 
uses is dependent upon metals which at both high and low 
temperatures have good strength, toughness, and stability before 
and after welding. N-A-X AC9115 ALLOY STEEL possesses these 
properties and is applicable to those parts where the operating A New Booklet 
temperatures range from —70° F. up to about + 1000° F., and For Design Engineers 
where suitable coatings are used for surface protection against 
normal and hot corrosion. 


N-A-X AC9I15 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, send for 
our new booklet. 


Write for this 16-page 
booklet on N-A-X 

| ACOLIS ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on its 
fabricating and welding 
prope rties. 


GREAT LAKES STEEL conporaTion. of the famous 


N-A-X Alloy Division ° Ecorse, Oetrolt 29, Michigan 


NATIONAL STEEL gill CORPORATION 
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> great new features 


Industry’s most popular type of hand-operated 
degreasers—the Detrex VS 800 Series—have been 
redesigned with 9 important advancements to 
afford still more economy of operation, greater 
utility and easier maintenance. 


New atmospheric gas-fired immersion tube heat- 
ing clements increase heating eflicienes 50% (in 
some cases as much as 100%). save fuel. and 
permit thermostatic control of the heating tube. 
(VS 800 degreasers also are quickly adaptable for 
electric or steam heating.) 


The interior of the degreaser, including the dis- 
tillate reservoir, is coated with FR-1 . . . the 
new Detrex non-porous coating whieh is com- 
pletely moisture-resistant and unaffected by 
degreasing solvents. [It has shown no failures after 
severe and prolonged field use. 


Redesign of the Detrex VS 800 has removed all 
interior projections, lowered working height, and 
provided flexibility of operation from either side. 
Compact construction has reduced floor space, 
the storage tank has been built into the unit to 
climinate a separate container, and maintenance 
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Triple Cleaning Action: 
(1) initial pure vapor clean- 
ing: (2) spray flushing with 
«oil-free solvent distillate: 
(3) final pure vapor rinse. 


has been made easier by the enlarged access door. 
A onew pump design uses corrosion-resistant 
materials throughout. and features a new teflon 
mechanical seal to climinate solvent leaks. 


These are but a few of the reasons why VS 800 
degreasers lead the field. Get all the eye-opening 
facts about the improved features, wide range 
of sizes, and many uses of these redesigned de- 
vreasers, as well as other Detrex standard and 
special models. Call your local Detrex field office 
or write direct to DETREX CORPORATION, 


Bow 501, Detroit 32. Michigan. 


CORPORATION 


DEGREASERS DEGREASING SOLVENTS WASHERS 
ALKALI & EMULSION CLEANERS © DRYCLEANING EQUIPMENT 
PHOSPHATE COATING PROCESSES 


in the series 
Bogs 
EN 
DETREY 
ottooir 
: 


If, like Tar Baby, the metalworking 
industry sat still and said nothing, 
little could be learned of its original- 
metal needs and demands. Scant 
progress in original-metal production 
would be the result 

But unlike Tar Baby, industry is 
dynamic and outspoken in its de- 
mands. It ever sounds a clear trumpet 
call for metal quality and endurance 

Titan brass for 37 years has an- 
swered that call. The billionth pound 
of Titan free-cutting brass rod—the 
most easily machined of all metals 
and alloys—was delivered this year 

For your metal money's worth, try 
Titan brass products 


Quality Alloys by Brass Specialists 
FORGINGS DIE CASTINGS 


METAL MANUFACTURING COMPANY 
Bellefonte, Pa. Offices and Agencies in Principal Cities 


: 
Re 


Universal Testing Machine Model 60-H with T.E.G. load indicator 


Now 
Baldwin Testing 
Headquarters 
Meets 


Your Needs 
With This New 


niversal Testing Machin 


4 


Recognizing your need for a low cost, faster and quirements for the routine testing job. (2) Faster, 
compact Universal Testing Machine, Baldwin- more rugged, more foolproof and able to stand 
Lima-Hamilton Testing Headquarters developed more abuse than any comparable machine. (3) 
Models 60-H and 12-H. Operational damage prevented by simple safety 

Quantity production makes possible fast de- devices. (4) One unit design with two unit 
liveries and lower cost; nevertheless, the quality features . . . will fit area only 67144" by 27”! 


is so fine that its use in research laboratories is Indicator housing supported independently to 


justified, particularly when equipped with the eliminate transmission of recoil. (5) Adjusting 
new T.E.G. load indicator. screws are completely enclosed in base and 
lubricated for life, eliminating worry and care. 
gain all of these advantages: (1) The first low (6) Practically noiseless operation. Single knob 
cost machine which exceeds all minimum re- control for loading and return. 


With one of these new machines you would 


Vor full information about the specifications and capabilities of this machine, write for our 
new Bulletin 4204 to: Dept. 2124, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa. 


TESTING HEADQUARTERS 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. « Offices in Principal Cities 


In Canada: Peacock Brothers, Ltd., Montreal, Quebec 
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If you make hollow parts, here’s where 


you can save steel and machining time 


HE hole is already there when you use Timken" 

seamless tubing. Often, you can go right into finish 
boring as your first production step. You save machin- 
ing time. Screw machine stations can be released for 
other operations. You get added machine capacity 
without additional machines. 

By using Timken seamless tubing in place of bar 
stock, you save steel, too. Scrap loss is cut. You get 
more parts per ton of steel. And to help you save even 
more steel, the Timken Company offers a tube engi- 
neering service which recommends the most economi- 


SPECIALISTS IN FINE ALLOY STEELS, 


GRAPHITIC TOOL 


cal tube size for your job—guaranteed to clean up to 
your finished dimensions. 

Timken seamless tubing gives you high internal 
quality because the piercing process by which it is 
made is basically a forging operation. Result: a uniform 
spiral grain flow for greater strength and a refined 
grain structure which brings out the best quality of the 
metal. And the Timken Company's rigid control keeps 
this quality uniform from tube to tube and heat to heat. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: TIMROSCO”. 


STEELS AND SEAMLESS TUBING 
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FLEXIBILITY 


WESTINGHOUSE 250KV JIB CRANE X-RAY UNIT 


Curtiss-Wright uses Westing- 
house X-ray equipment for non- 
destructive testing of vital parts 
of their outstanding aircraft en- 
gines. Here, they're examining 
critical welds on gas turbine 
booster rotors, Prime reason for 
selection of Westinghouse equip- 
ment was flexibility—since flexi- 
bility results in more radiographs 
per shift. 


Kilovoltage on this unit varies 
from 30 to 250, with greater 
X-ray output per KV because of 
constant potential high voltage 


generator. Result: unit is capable 
of inspecting materials ranging 
from |4” aluminum to 4” steel. 
Jib crane tubestand and X-ray 
tubehead flexibility allows maxi- 
mum ease of positioning in radio- 
graphing parts of all sizes and 
shapes. Result: time is saved, out- 
put is stepped up. 

Call in the Westinghouse X-ray 
representative, or write Westing- 
house Electric Corporation, In- 
dustrial X-ray Section, 2519 
Wilkens Avenue, Baltimore, 
Maryland. 


you CAN BE SURE...1F ITS 


Westinghouse 
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Uses for 
Controlled Density Steel 


(Continued from p. 144) 
practical. When reduced in cross sec- 
tional area by more than S0%, tensile 
properties, elongation, reduction of 
area and hardness correspond closely 
to those of conventional steel of the 
same composition and in the same 
stage of processing. Further cold 
working may be done in the regular 
manner. Hot working and forging of 
other shapes is feasible as long as the 
part is totally enclosed on at least four 
sides. The first working must be ex 
tremely light, but once a density of 
y A has been reached, usual methods 
and pressures are acceptable. 

Cost of the high density product is 
out of line by a considerable margin 
with ordinary steel, so scant possibil- 
ity is seen of any competition on a 
tonnage basis. Material in the density 
range of 4.0-6.5 shows mechanical 
properties and composition Ccompara- 
ble to those of pressed and_ sintered 
iron powder compacts. Here the 
process is envisaged as in direct com- 
petition with powder metallurgy tech- 
niques. Tolerances, however, are not 
of the order achieved in pressed pow 
ders, being more in the range of cast- 
ings. In this application, costs of the 
controlled density steel should be 
lower Ww here dimensional toleran cs 
are not strict. 

A third class of products in’ the 
density range between 1.0 and 4.9 
has been given the name “light steel 
While tensile strength, ductility and 
impact are low, properties do com 
pare with those of wood, suggesting 
competitive possibilities with parts 
and shapes of plastics, wood and, in 
some cases, aluminum or magnesium. 
This light steel will not warp or split 
and can be soldered, welded, painted 
plated or porcelain enameled. Shaping 
is easily done with ordinary wood- 
working tools. 

Laboratory work on the reduction 
process began in May 1951, and it 
has now moved to the pilot-plant 
stage with parts being produced in a 
65-ft. electrically heated tunnel kiln. 
Accurate data on production rates 
and costs are being sought. 

Engineers of the Ontario Research 
Foundation believe the process will 
find its place as a supplementary 
vechnique for production of many 
useful steel articles. When parts are 
used directly from the furnace, with 
out further working, iron ores con 
taining large amounts of impurities 
are adaptable. Since the metal never 
passes through a liquid stage, it is 
necessary Only to keep impurities such 
as silica down to an acceptable level 
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This rocker arm is used in refrigerator 
temperature control units. It is made of 
C 1010 steel, liquid carburized in 
AEROCARB E&W at 1600°F and oil 
quenched. Case depth: 0.005 inches. Hard- 
ness: 80 Rockwell 15N. 


s This swivel pin for oscillating fans, made of C 1117 steel, is also 
A carburized in AEROCARB E&W at 1600°F and oil quenched. 


Case depth: 0.020 inches. Hardness: 80 Rockwell A. 


How WESTINGHOUSE cuts costs 
with AEROCARB’ salt baths! 


Many of the parts for such household appliances as refrigerators and electric 
fans are liquid carburized in AEROCARB E&W salt baths at Westinghouse Electric 
Corporation's Springfield, Massachusetts, plant. 


Westinghouse has found their 
8 Cyanamid's heat treating compounds include: 

AEROCARB® Carburizing Compounds 

to operate. Manufacturing costs have been cut Jy AEROCASE® Case Hardening Compounds 

AEROHEAT® Heat Treating Compounds 


AgRocaRB E&W salt baths extremely economical 


the low distortion obtained on parts treated in 


Arrocars EW, as well as by the ease with which A 
AMERICAN Ganamid company 


MPa 


salt is removed after the oil quench. In addition, | | 
. INDUSTRIAL CHEMICALS DIVISION 
> the parts have excellent wear resistance. | 30 Rockefeller Plazo: New York 20, N.Y | 
Some parts are zinc plated, but require no special | | Send technical data sheet on AEROCARB E&W | 
Have tech 1 re tative call 
surface preparation prior to plating because of the | esate rae oe | 
bright, clean surfaces obtained in Ex W | | 
salt baths. | Address 
Get the complete story on Aznocans Ea W 


liquid carburizing compounds — they may 
be the answer to your parts problems - | 
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J-M BLAZECRETE 
speeds refractory repairs... 


That’s why it pays you to use this 
hydraulic setting refractory for temperatures to 3000F 


Repair old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. Just mix 
Blazecrete with water as you'd mix 
ordinary concrete ... then gun it or 
slap-trowel it in place. 

Fither way, Blazecrete goes on fast 

. without laborious ramming or 

tamping. Even when gunned, it ad- 
heres readily with a minimum of re- 
bound loss. And Blazecrete linings last. 

Three types of hydraulic-setting 
Blazecrete are available. All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored safely for use as 
needed. 

3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Of. 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


i 


or slap-trowel Hove 


Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


Telephone Cable Sheaths* 


Role of Metals in 


ne 300,000 munes of cable sheath 

used in the Bell Telephone Sys- 
tem provide a first line of defense 
for the system's 70,000,000 circuit- 
miles against the whims of nature 
and man. This sheath must meet 
definite requirements, both in han- 
dling prior to installation and under 
environmental conditions. The latter 
may be classed as mechanical, elec- 
trical and corrosional. Mechanical 
includes tensile strength, resistance 
to abrasion, creep, bruising and fa- 
tigue caused by vibration and tem- 
perature change. Electrical require- 
ments are necessitated by lightning 
and the inductive interference effects 
of power lines, while corrosion de- 
mands result from stray currents 
from electrical railway lines, earth 
currents or from corrosive soil and 
duct conditions. 

There are four basic sheath de 
signs. . The simplest is plain lead ex 
truded over the cable core. About 
1% antimony is alloyed with the lead 
for better fatigue properties. This 
type of sheath is easily spliced by hot 
wiping a lead sleeve directly to it. 

“Alpeth” and “Stalpeth” sheaths 
are more recent designs. The former 
consists of an 0.008-in. aluminum 
tape applied longitudinally with 
overlap and an extruded polyethylene 
outer jacket. Seam in the aluminum 
is filled with a polyisobutylene ce 
ment, and a flooding of thermoplastic 
cement is applied over the aluminum 
to form a bond with the outer jacket. 
The sheath is a postwar develop 
ment, occasioned by shortage and 
high price of lead. Splicing re- 
quires the cementing of plastic sleeve 
over the joint. 

An early difficulty with the Alpeth 
sheath was cracking of the outer 
jacket from the action of contami- 
nants, including soap and detergents. 
However, this trouble has now been 
greatly reduced, mainly through 
increasing the average molecular 
weight of the polymer. 

Modification of the Alpeth sheath 
came in the form of the Stalpeth 
design in which a corrugated 0.008- 
in. aluminum tape is applied longi- 
(Continued on p. 166) 


*Digest of “Bell System Cable 
Sheath Problems and Designs”, by 
F. W. Horn and R. B. Ramsey, pre- 
sented before the American Institute 
of Electrical Engineers in Cleveland, 
Oct. 24, 1951; published in Trans- 
actions of the A.I.E.E., Vol. 70, p. 
1811-16; also as Monograph 1917 in 
Technical Publications of the Bell 
Telephone System. 
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IN EVERY INSTANCE THESE 


WHEAT TREATING 
FURNACES 


HAVE INCREASED 
PRODUCTION 


No matter what the industry may be, if 
there is a need for heat treating equipment 
Despatcu can furnish it. DespaAtTcu Furnaces 
are engineered to fit the industries they 
serve, and to meet highest production 
standards in all tempering and drawing 
operations . . . solution heat treating and 
annealing of non-ferrous metals such as 
aluminum alloys, brass, copper and bronze 

. normalizing and stress relieving .. . 
aging processes ... bluing of steel parts. 


Dependable Performance Is Guaranteed 

with Despatcu Furnaces. You'll find new 

design and construction features that give 
you better uniformity, greater flexibility, greater speed, 
positive accuracy, increased economies and proven 
dependability. The Despatcu Furnaces pictured here, 
like hundreds of others on the nation's production lines, 
are daily bringing to pass the realization of the above 
advantages. In every instance they have increased pro- 
duction for the companies they serve. 


Aver 

ce, dewdle-ene 


Your Heat Treating Requirements Can Be Met with a 
Despatcu Furnace because Desparcu designs, builds 
and installs just what you need for your particular opera- 
tion. There are batch and pot type furnaces, car bottom 
type, bottom entry quick-quench type for aluminum, 
conveyorized furnaces and all other material handling 
designs. Let Despatcu engineers know about your heat 
treating problems. They can help you solve them. Write 
for full information to Dept. P 


DESPATCH OVEN CO. 


Minneapolis Office: Chicago Office: 
huge steel tanks, piping, valves, 619 S. Street 4554 N, Broadway 


Sales Offices in all Principal Cities 


lon wth thi DESPATCH batom entry 
__ for beating. : 
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This DESPATCH carlooded, double-end furnace is used for. 
heat treating vehicle frames. Just now it is playing doubly 
PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY | 


The over-all job in 
Production Lines 


and Special 


Automatic Machines 


CONTINENTAL 


for military production... 


For maximum production of military 
items manual operations must be elim- 
inated. With CONTINENTAL Special 
Automatic Machines and Integrated 
Production Lines production goes on 
in a continuous flow with better, 
more uniform products with a mini- 
mum of man hours. 

CONTINENTAL jobs begin with anal- 
ysis of the requirements, then the 
selection and development of proper 
methods for greatest results. Finally 
follows the design, the building, and 
the installation of the machines— 
delivering a COMPLETE UNITIZED 
PRODUCING PACKAGE with results 
guaranteed. 

The broad experience of Contt- 
NENTAL Offers you a prompt, sure 
solution to your change-over program. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 
District Representives: 

Ridgewood, N. J. * St. Louis * Cincinnati + Detroit 
Milwaukee * Indianapolis * Cleveland «+ Pittsburgh 


PLANNED MILITARY 
PRODUCTION. Write for 
Booklet No. 127. 


SPECIAL MACHINES 
COMPLETE PLANTS 


MAN UFACTURERS—ENGINEERS—C ONTRACTORS FOR OVER A QUARTER OF ACENTUR 


Role of Metals in 
Telephone Cable Sheaths 


(Continued from p. 164) 
tudinally with a slight gap. There 
is then a corrugated 0.005-in. terne- 
coated steel tape applied longitudi- 
nally with a soldered overlap. The 
steel is flooded with thermoplastic 
cement and over this is applied a 
polyethylene jacket. 

Soldering is the critical step in 
manufacturing. A flat solder strip is 
fed into the overlap in the corrugated 
steel just after forming, and the cable 
immediately passes under the work 
coil of an induction heater. Soldering 
is accomplished at 4 to 5 kva. and 
with a line speed of 50 ft. per min. 
Stalpeth eventually will replace Al- 
peth, initial cost being about the 
same and splicing costs lower be- 
cause of the steel jacket. 

A basic sheath design for lightnins 
protection is known as “Lepeth”, 
comprising a 75-mil layer of poly 
ethylene surrounded by a layer of 
lead, A flooding of thermoplastic 
cement is applied between the poly- 
ethylene and lead layers. 

Several types of wrappings may 
occasionally be used over the basic 
cable sheaths, principally the plain 
lead and Lepeth types. They include 
jute, steel tape armoring, light wire 
armoring, and single and double wire 


armoring. 


Cause of Work Hardening® 


ty IS GENERALLY ACCEPTED by stu- 
dents of the solid state that metal 
lic crystals are not flawless, but in 
their normal state contain two types 
of impertections. One type is vacant 
lattice sites, which may have origi- 
nated by evaporation of atoms from 
hot surfaces and the migration of such 
vacancies inward into the body of the 
crystal, or the replacement of evap- 
orated atoms by atoms immediately 
below — which amounts to the same 
thing. “Self-diffusion”, and diffusion 
of substitute atoms occur through 
these vacancies, and the vacancies 
themselves can move and more can 
be created above temperatures T,, 
which vary with the metal, ranging 
from about 600° F. for aluminum, 
1500° F. for iron and 1800° F. for 
platinum. (Continued on p. 168) 


* Digest of the lecture “Mechanism 
of Work Hardening of Metals”, by 
N. F. Mott before British Institution 
of Mechanical Engineers, published in 
The Engineer, Vol. 194, Nov, 21, 1952, 
p. 694, 
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sa Continental Special Automatic Pig Molding 
melting and pouring 
| 
FURNACES CONTINENTAL 
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HARDENING TIME. 


+ 


@ 20 KW TOCCOtren 
machine has operated 
at least 80 hours per 
week for over seven 
years. 


with TOCCO’ Induction Heating 


When minutes saved mean dollars earned, look to TOCCO Induction Heating 


® Singer Manufacturing Co., 
makers of famous Singer 
Sewing Machines, reports 
the following results when 
they switched to TOCCO— 
hardening the shaft assem- 
blies shown above. Note 
the operations eliminated 
through the use of TOCCO 
and the savings of 151.8 
minutes per 100 parts. 


| 


OLD METHOD 
Min. /100 Pcs. 


Assemble on plating racks. . 23.0 
Copper plate crank end. . . 43.0 
Remove from plating racks . 15.0 
Harden shaft and 
anneal crank . 
Stripleod. . . . 
Strip copper and clean 
Old method 
total time . . . . 244.3 minutes 


TOCCO METHOD 
Operation Min. /100 Pcs. 


eliminated 
eliminated 
eliminated 
TOCCO harden 
and clean . 

eliminated 
eliminated 

TOCCO method 

total time . . . 92.5 minutes 


Have you investigated TOCCO’s time and cost savings possibilities for CATALOG 


your hardening, brazing, forging or melting operations? It will pay you to 
write or send blueprints of your parts for analysis—no obligation of course. ponore Sa 


THE OHIO CRANKSHAFT COMPANY 


FREE 


BULLETIN 


Mail Coupon Today 


THE OHIO CRANKSHAFT CO. 

Dept. R-2, Cleveland 1, Ohio 

Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating” 

Name_ 

Position 

Company 


Address 


Zone 
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Air leaving; 
domper opea 


By-pass 
domper closed 


Aero 
Heat 


entering 


Exchanger 


Heating 
Element 


U.S. Reissue 
Patent Nos, 22,533 
and 22,553 


1. Extends quenching capacity without extra water or 
cooling tower. 


2. Quickly pulls down heat at initial peak load 
of Quenching. 


3. “Balanced Wet Bulb” Control holds quench bath 
at proper temperature, heating if needed to start 
after shut-down, and cools or heats by automatic 
control. 


4. Saves cleaning expense as compared to cooling tower 
which picks up acids and fumes from air. 


USED IN THE MANUFACTURE OF OVER 


APPLICATIONS 400 PRODUCTS INCLUDING 


Quench Oils 
Cutting Oils 


Aluminum, copper, steel, nickel and alloys. 
Diesel, aircraft, automotive and other engines. 
Lubricating Oils Chemical processes, plastics, adhesives. 
Cooling water and Gears, bearings, forgings and castings. 
brine Wire, controls, electronic products. 
Ammunition, explosives, shells, ordnance, firearms, 


Farm machinery, tools, hardware. 


Cooling gas and 
compressed air 


For help in increasing production, saving of cooling water, 
write for Bulletin $120. Address 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. MP, 405 Lexington Ave. New York 17, N.Y. 


Expertenced District Engineers in all Principal Cities 
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Cause of Work Hardening 


Continued from p. 166 

Cold working is believed to in 
crease the number of such vacant lat- 
tice sites, and while these can move 
about in the crystal at temperatures 
below T,, and self-diffusion may also 
be enhanced in proportion to the 
number of vacancies, no new ones 
are created below ‘T,,. At low tem 
peratures, roughly halfway from T,, 
to absolute zero, the vacancies became 
frozen in position. 

The second type of irregularity in 
the metallic crystal consists of “dis 
locations” and slip bands. A disloca 
tion is the area within a crystal (it 
does not need to extend to a grain 
boundary ) wherein adjoining portions 
have slipped through only one atomic 
distance. Slip bands represent almost 
instantaneous movements up to 1000 
times as great and over an area on 
the order of 1 sq.mm., — although here 
again they do not need to end in 
grain boundaries; intracrystalline 
terminus is at a dislocation, as de 
fined above. Plastic deformation at 
ordinary temperatures Consists of the 
formation of a succession of such slip 
bands. The region in the neighbor 
hood of a slip is particularly likely to 
slip again. 

A theory explaining cold detorma 
tion and work hardening must explain 
why slip occurs at low stress and on 
selected planes closely adjacent to 
each other. It would depend on the 
accepted fact that a multitude of dis 
locations occur in metal crystals, even 
when annealed. There are perhaps 
10'* of these per cu.cm. and they act 
as sources from which slip can start 
and spread. Mathematical analysis 
indicates that the required stress Is on 
the same order as the yield point ol 
single crystals of the given metal 
even though the bulk of the lattice is 
of much higher theoretical strength. 

Once such a slip starts it will 
spread rapidly over the whole crystal 
line plane to its boundaries unless 
something stops it. A dislocation of 
high strength must appear at ends of 
those slip planes which terminate 
within the body of the crystal. In 
fact the hypothesis is proposed that 
once slip has been initiated at some 
source, the lateral growth of the slip 
band generates strained regions until 
the internal stresses induced in those 
strained regions are big enough to 
stop further movement along the slip 
band. This is one type of obstacle 
beyond which slip cannot extend. A 
grain boundary is obviously another 
such obstacle. Another type of ob 
stacle would be created where slips 
along two different families of planes 
(Continued on p. 170) 
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YOUR STEEL QUESTIONS HAVE 


etallurgy 


REPUBLIC 3-DIMENSION METALLURGICAL SERVICE 


WRITE FOR this booklet of 
case histories on “Republic 
Alloy Steels, and How to 
Get the Most Out of Them.” 


LOOKS AT ALL THREE — Whatever you make ... or plan to 


make . . . these 3 questions dictate your decision on steel grades. When 
leading fabricators, small or large, have any question about the right answer, 
they call in a Republic Field Metallurgist. They know that his final recom- 
mendations on alloys, machining, and heat-treating procedures will include 
the opinions of the other two members of the Republic 3-Dimension Metal- 
lurgical Service team ...a Mill Metallurgist and a Laboratory Metallurgist. 
Your metallurgist and production manager may be stumped by a steel 
problem. Or may want confirmation of steel grades or heat treatment. Ask 
your Republic salesman to call in Republic's 3-Dimension Metallurgical 
Service. It is yours to use. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. ¥. 


STEELS 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Dickson pens the temperature- 


With 


Product of 
Dickson Company 
Chicago 19, 


THE Dickson multi-range Mini- 
corder Type 1A is designed to draw a continuous chart record 
of the exact surrounding temperatures. With this multi-range 
recorder, extremely accurate recordings can be made of the 
temperatures in deepfreeze compartments, standard refrigera- 
tors, general air conditioning and other temperature controlled 
areas. The compact Minicorder measuring element is a specially 
designed spiral coil of Chace Thermostatic Bimetal calibrated to 
move a pen across the chart with a temperature change of 45°. 


The precision-wound coil is fixed to the outer end of the 
mounting on the back of the dial. A pen with an extended arm 
is attached to a shaft that is spot welded to the inner end of 
the coil. Changes in room temperature cause the element to 
react in a coiling or uncoiling motion, thus causing the pen to 
move left or right, recording the temperature. At the same time 
a spring wound clock rotates the chart to synchronize the time 
with the temperature reading. 


The accuracy of this multi-range recorder is dependent upon 
precision manufacturing and assembly methods. We fabricate this 
type of coil from precision-rolled strip stock in a controlled-tem- 
perature department. We also provide our 29 types of thermo- 
static bimetal in elements to customer design, in strips, random 
coiled lengths or welded or brazed sub-assemblies. Before pro- 
ceeding with your next design, consult our Application Engineers 
or write for our 32-page booklet, “Successful Applications of Chace 
Thermostatic Bimetal,” containing condensed engineering data. 


W. M. CHACE CO. 
Thermostalic Bimelal 


1626 BEARD AVE., DETROIT 9, MICH. 
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Cause of Work Hardening 


Continued from p. 168 
intersect this is a “sessile” disloca 
tion which cannot move. Hf sessile 
dislocations are granted, they can ex 
plain two important facts, namely 
that plastic flow is not reversible, and 
that highly strained regions do not 
act’ elastically (move when external 
stress is removed). 

It slip spreads clear across a sample 
consisting of a single crystal, little 
hardening occurs. In ordinary poly 
crystalline metal if slip is stopped by 
a grain boundary or a sessile disloca 
tion, an intense center of internal 
strain is formed, locked in position. 
The random strains so formed within 
the metal are directly responsible for 
work hardening. 

Since dislocations responsible for 
work hardening are associated with 
such large irregularities in crystalline 
architecture as to be equivalent to 
vacancies, as defined in the first para 
graph of this digest, softening by 
heating below  recrystallization tem 
peratures should occur when these 
vacancies can move into regions where 
lower stress will result. The required 
temperatures should correspond to the 
range of temperatures wherein self 
diffusion is possible and they do. 

Hardness of a work hardened ma 
terial is due to groups of dislocations 
of definite type and association. Sof 
tening will occur if these dislocations 
separate from each other. This they 
can do through the movement. of 
vacancies. Therefore softening can 
occur when self-diffusion is possible. 


I 


Gas Turbine for 
Railroad Engine” 


A’ EXPERIMENTAL gas turbine power 
plant for a turbo-electric railroad 
locomotive, using powdered coal for 
fuel, has been under successtul test at 
Dunkirk, N. Y., by the Locomotive 
Development Committee of Bitumi 
nous Coal Research, Inc. The turbine, 
built by Allis-Chalmers, is designed to 
produce 14.000 hp., of which 9750 is 
required for the 21-stage axial flow air 
compressor, leaving 4250 hp. for de 
livery to the electric generators. One 
of the 50-ft. dummy cars contains coal 
bin, coal dryer and pulverizer, al 
though it appears likely that it will be 
more economical and satisfactory to 
pulverize the coal in stationary plants 
and load it into the tender at division 
Continued on p. 172) 

*Digest of “A Coal-Burning Gas 
Turbine”, The Engineer, Nov. 14, 
1952, p. 643. 
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This furnace helps make 
ice cubes and cool breezes 


i i WO Detroit Rocking Electric Fur- 

naces produce the iron alloys 
for castings used by York Corporation 
in their ice-making and air conditioning 
equipment. The furnace illustrated has 
an 8000 lb. capacity; the other’s ca- 
pacity is 2000 Ibs. 

In the York foundry, Detroit Rock- 
ing Electric Furnaces were chosen to 
meet the requirements for high quality 


Row casting and finished crankshaft of York 
hermetic compressor. Cast from metal melted 
in Detroit furnace, 


+ 


heats produced with speed and 
economy. Rocking action of the fur- 
naces makes full use of heat from the 
indirect arc, and guarantees a homo- 
geneous melt. Better metal means 
better castings, fewer rejects, lower 
cost. 

Investigate Detroit Rocking Electric 
Furnaces for your needs. For ferrous 
and nonferrous metals. Capacities 
from 10 to 8000 lbs. Each installation 
is engineered to fit your particular re- 
quirement, solve your problem. 


ROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN —f 


Foreign Representatives: in BRAZIL—Equipamentos Industrias, “Eiso” Ltd., Sou Paulo; CHILE, ARGENTINA, ‘ EMA’ 
PERU and VENEZUELA: M. Castellvi Inc. 150 Broadway, New York 7, N. Y.; MEXICO: Cia Proveedora de y CaS 


Industrias, Atenas 32-13, Apartado 27A3, Mexico 6, D. F., Mexico: EUROPE, ENGLAND: Birlec, Ltd., Birmingham. 
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Use ARCOS “Quality Controlled” 
Stainless Electrodes 


In the split-second flash of an arc, Arcos stainless electrodes 
produce the “right’’ weld metal for the job at hand. This is the 
result of Arcos’ experience with fabricators’ welding problems 
...competent research in the behavior of various grades of 
electrodes in use and weld metal in service ...a strict appli- 
cation of quality control in manufacture. 

The value of any electrode lies in the quality of the weld metal 
it produces. And that’s where Arcos strives to build the values 
that count...soundness, specific mechanical or corrosion 
resistant properties, or microstructures that can stand-up to 
destructive service conditions. ARCOS CORPORATION, 
1500 South 50th St., Philadelphia 43, Penna. 


WELD WITH 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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Gas Turbine for 
Railroad Engine 


(Continued from p. 170) 
terminals. The other car contains the 
power plant proper. The stream of 
pulverized coal enters two combustion 
chambers tubular in shape, 30 in. in 
diameter, made of 3/16-in. plate of 
Type 347 stainless steels. Radiation 
shields of the same material are placed 
around each Inconel flame tube. 

Combustion is in compressed air, 
preheated by the exhaust gases to 
420° F. Gases leaving the combustion 
chamber enter a fly-ash separator at 
about 1300° F., through Inconel X 
piping. 

Ash separation is complete; none 
has collected on turbine blades during 
178 hr. of test operation — blades are 
entirely free of deposits and erosion. 

Gases enter the six-stage turbine at 
1050 to 1100° F. Materials of con- 
struction are: Forged rotor of 16-25-6; 
fixed blades are investment castings of 
$-590; rotor blades are machined 
S-590 forgings; casing is fabricated of 
19-9 DL. Gases exhaust at about 550° 
F. into a heat interchanger, giving up 
some of its heat to the combustion air 
and going to the stack at about 380° 
F. The cycle efficiency rises from 
about 18% when the electric genera- 
tors are delivering 2000 hp., and 
reaches a maximum of 22.7% when 
3120 hp. is delivered. At maximum 
load (4250 hp.) the cycle efficiency 
is about 20%. About 4000 Ib. of coal 
per hr. are burned when the genera 
tors are delivering 4000 hp. 

E. E. T. 


Metal Conservation* 


HIS REPORT gives a Concise summary 

of the metal supply situation in 
the United States and the United 
Kingdom at the close of July 1951. 
The availability of some forty indus 
trial metals is reviewed, the possibility 
of increased production is discussed, 
and plausible substitutes for critically 
scarce materials are considered. 

With the exception of iron and steel, 
all of the other metals are available 
either in very short supply or in fair 
supply. In July 1951, the situation 
with respect to aluminum, cobalt, cop- 
per, lead, magnesium, molybdenum, 
nickel, columbium, platinum, rhodium, 
silver, tantalum, tin, tungsten, and zinc 
Was quite critical in both countries 
Antimony, bismuth, cadmium, chro 

*Digest of “Saving Scarce Materi- 
als”, Anglo-American Council on Pro- 
ductivity, November 1952, distributed 
by Mutual Security Agency, 2 Park 
Avenue, New York 16, N. Y. 
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mium, germanium, silicon, tellurium, 
and vanadium were in very tight sup- 
ply at that time. 

Although iron is plentiful, the scare- 
ity of critical alloying agents such as 
manganese, chromium, nickel, molyb- 
denum, tungsten, and columbium is 
causing a survey of all alloy steel spec- 
ifications. Wider use of the wartime 
N.E. steels is being made, and the ad- 
dition of boron to constructional steels 
is increasing as better knowledge of 
this application is spread among steel 
consumers. The report states that for 
steels in the range of 0.40% C, an ad- 
dition of 0.002% B is equivalent to 
0.30% Mn, or 0.35% Mo, or 0.5% Cr, 
or 2.0% Ni, so far as hardenability is 
concerned. Many steels for the 
aircraft, automotive, and machinery 
industries are being produced with 
boron additions for use in shafts, gears, 
and springs. Large savings in alloys 
are being made, notably in nickel. 

Since nickel is critically scarce and 
the prospects of increasing production 
through the development of new de- 
posits are poor, conservation through 
substitution has been most widely ex 
plored. Aside from the savings made 
with the use of boron, a much larger 
saving in nickel has been realized in 
the stainless steels. The success with 
which the straight chromium alloys 

13 to 20% Cr) have replaced auUs- 
tenitic stainless steels (S to 15% Ni) 
is responsible for a reduction of over 
10,000 tons of nickel per year in this 
field alone. Accurate reports for 1952 
are not available, but one stainless 
specialist has estimated that over 50% 
of the stainless steel melted (about 
800,000) tons per year) is of the 
straight chromium variety. Nickel 
consumption in the U.S.A. during 
1951 was about 170,000,000 Ib. — a 
14% drop as compared to 1950 — in 
spite of increased industrial activity. 
Since 1951, International Nickel Co. 
reports increased output of 15,000 tons 
per vear, the reactivation of the plant 
at Nicaro, Cuba, will yield about 
15.000) tons per year; the plant at 
Lynn Lake, Manitoba, is expected to 
produce SOOO tons per year; and the 
Kristiansand, Norway, plant of Inter- 
national Nickel Co. will supply an ad- 
ditional 15,000 tons per year. These 
expansions will add a potential supply 
of over 100,000,000 Tb. per year and 
greatly improve the availability of this 
metal over that of early 1951. 

Imports of chromite ex- 
ceeded 1.5 million tons (a near rec- 
ord), while domestic production of this 
ore was only 400 tons. Metallurgical 
ore is obtained from only two sources, 
Turkey and Rhodesia, and this em- 
phasizes the critical strategic situation 
in respect to this important metal. 
Continued on p. 175) 


Use ARCOS Low Hydrogen Electrodes 


When you can deposit sound weld metal without 
changing electrodes to meet different welding 


pas a positions—and use the same electrode on A-C or 

D-C current—you're saving time and inconveni- 

Tensilend 70 E7016 ence. With few exceptions, all types of Arcos Low 
Tensilend 100 EI1OOI6 


Hydrogen Electrodes offer this advantage on a 
variety of base metals. That means a smaller 
inventory, since you can safely weld many jobs from 
start to finish with ONE ELECTRODE. Because 
Arcos Low Hydrogen Electrodes are ‘quality con- 
trolled,’’ there's no danger of underbead cracking. 
ARCOS CORPORATION 1500 South 50th St., 
Philadelphia 43, Penna. 


WELD WITH 


Tensilend 120 £12015 
Manganend 1M E9015 
Manganend 2M E10015 
Nickend 2 E8015 
Chromend 1M_ E8015 
Chromend 2M_ E9015 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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To obtain 


low-cost hydrogen 
for sodium 
hydride descaling... 


| 


Cylinders take up 
minimum working space. 


In descaling sheet steel at Universal 
Cyclops, hydrogen is introduced in- 
to burners at the hydride descaling 
bath where it combines with sodium 
to produce sodium hydride. Univer- 
sal Cyclops uses Du Pont “National” 
Anhydrous Ammonia as a depend- 
able source of hydrogen—one 150- 
lb. cylinder dissociated yields the 
equivalent of 25!5 cylinders of hy- 
drogen. 


The high purity of Du Pont “Na- 
tional” —99.99°;, Ammonia— means 
fewer shutdowns for removing oil 


Sheet steel entering hydride descaling bath at 
Universal Cyclops Company, Bridgeville, Pa. 


Universal Cyclops 
dissociates Du Pont “National” * 


ANHYDROUS AMMONIA IN CYLINDERS 
99.99% Ammonia 


deposits from catalysts used in dis- 
sociating. And the cylinders are con- 
venient to handle . . . take up little 
working and storage space. 


Du Pont ‘National’ Anhydrous 
Ammonia is always uniform, always 
dependable, always dry—with a 
moisture content of less than 50 parts 
per million. It is immediately avail- 
able from distributors and stock 
points shown in the list on the oppo- 
site page. E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Dept., 
Wilmington 98, Delaware. 


PONT 


NHYDROUS 
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DISTRICT OFFICES: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
818 Olive St., St. Louis 1, Missouri 


OFF 


Better Things for Better Living 
through Chemistry 


Polychemicals 


SCPARTIMENT 


CHEMICALS + PLASTICS 
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PROMPT DELIVERY FROM 


THESE DU PONT “NATIONAL” 
AMMONIA DISTRIBUTORS 


ALABAMA 
Birmingham............. F_H. Ross & Co 
CALIFORNIA 
Los Angeles Western Chemical & Mtg. Co 
COLORADO 
Denver The Chemical Sales Co 
CONNECTICUT 
Waterbury Apothecaries Hall Co 
DISTRICT OF COLUMBIA 
Washington..... Henry M. Sweeny Co. Inc 
FLORIDA 
Jacksonville Apperson Chemical Company 
iami Biscayne Chem. Laboratories, Inc 
Tampa — Graves Bros. Refrig Supplies Co., Inc 
GEORGIA 
Atlanta Southern States Chemical Co 
Savannah ; F H Ross & Co 
IDAHO 
Boise .. Wan Waters & Rogers, Inc 
INDIANA 
indianapolis... . Wm. Lynn Chemical Co. Inc 
IOWA 
Cedar Rapids Cherry-Burrell Corp 
Sioux City Kennedy & Parsons Co 
KANSAS 
Wichita Barada & Page. Inc 
KENTUCKY 
Louisville ...... Loursville Mill Supply 
LOUISIANA 
New Orleans Whitman-Holloway-Olivier 
MARYLAND 
Baltimore Leidy Chemicals Corp 
MASSACHUSETTS 
Boston A. E. Borden Co. Inc 
Fall River Borden & Remington Co 
Holyoke Eastern Chemicals, Inc 
MICHIGAN 
Davis Supply Co 
aaa Davis Supply Co 
MINNESOTA 
mMISSOUR! 
Kansas City......... Barada & Page, Inc. 
Pee Barada & Page Inc. 
NEBRASKA 
aha whew Kennedy & Parsons Co 
NEW JERSEY 
Newark National Oi! & Supply Co 
NEW YORK 
Albany Eastern Chemicals, inc 
Binghamton Collier Chemical Co 
*klyn Robinson Bros. Chemicals, Inc 
Buffalo Buttalo Brewers Supply Co 
Rensselaer Eastern Chemicals, inc 
Rochester Scobell Chemical Co., Inc 
Syracuse Eastern Chemicals, Inc 
NORTH CAROLINA 
Charlotte F._H. Ross & Co 
Gr . FH. Ross & Co 
OHIO 
Cincinnati John H. Schafer, Inc 
Cleveland. . Ihe Cleveland Brewers Supply Co 
OKLAHOMA 
Oklahoma City Barada & Page, Inc 
Tulsa Barada & Page, Inc 
OREGON 
Portiand Van Waters & Rogers, In 
PENNSYLVANIA 
Altoona Western Penna Chemical Co. 
Pittsburgh Penna industrial Supplies Co, Inc 
RHODE ISLAND 
Providence Borden & Remington Co 
SOUTH CAROLINA 
Columbia F_H. Ross & Co 
TENNESSEE 
Chattanooga Southern Products Co., Inc 
Knoxville A C. Rochat Co 
Nashville John Bouchard & Sons Co 
TEXAS 
Corpus Christi Barada & Page Inc. 
Dailas Barada & Page. Inc 
El Paso H. J. Baron Co 
Houston Barada & Page. inc 
San Antonio Westbrook Co 
, UTAH 
Salt Lake City Lours A. Roser Co 
VIRGINIA 
Norfolk Refrigeration Suppers. Inc 
Richmond A_R. Tiller Corp 
WASHINGTON 
Seattle Van Waters & Rogers, Inc 
Spokane Van Waters & Rogers, Inc 
WISCONSIN 
Milwaukee Reichel. Korfmann Co 
Plus warehouse stocks across the country 
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(Continued from p. 173 
American deposits of chromium are of 
very low grade; the prospects of get 
ting increased production therefrom 
are quite dim and the processing of 
such ores apparently will be costly. 
Also, there are no satisfactory substi 
tutes for this metal and the supply sit 
uation with respect to this metal will 
remain very critical. Stockpiling is 
the best solution at this time. 

The manganese requirements grow 
steadily as steel ingot production in 
creases. Consumption of 13° Ib. of 
manganese per ingot ton demands 
1300 million Ib. of manganese for 
100,000,000 tons of ingots. Attempts 
to reduce manganese levels in steel 
specifications have not been very suc 
cessful and the target of 8 Ib. of man 
ganese per tom was not feasible in 
1952. Since over 90% of the manga 
nese is imported (31% from India 
22% from African Gold Coast, 21% 
from South Africa, and 8% from 
Cuba), the manganese supply situa 
tion is very similar to that for chro 
mium. Domestic ores are of very low 
grade and deposits are usually small 
while the cost of extracting ore o! 
metallurgical grade (48% Mn) has 
not been economical, except for the 
Anaconda operation in Montana. Im 
ports in 1951 were about 2.1 million 
tons of 48% ore, and consumers stock 
dropped 0.6 million tons in the same 
year. Shortages of transportation fa 
cilities in the ore-producing regions 
and limited availability of ocean 
shipping have retarded production 
throughout the world. As a result the 
price of standard ferromanganese 
(80% grade) has risen to $185 per 
gross ton (about 10¢ per Ib. of 
manganese ), 

This combination of scarcity, cost 
and strategic factors has generated 
great interest in the recovery of man 
ganese from steel slags. These consti 
tute a tremendous reservoir of man 
ganese; the recovery of this metal 
from daily slag production would 
overcome the shortage of manganese. 
Most American openhearth slags con 
tain about S% manganese, while the 
acid Bessemer slags contain 25% man 
ganese. This manganese may be 
recovered by well-known smelting 
practices, but the cost of the extrac 
tion is still uncertain. Ore-dressing 
processes and chemical leaching meth 
ods have all been unsatisfactory in this 
field. The lethargy of steel and ferro 
alloy producers has greatly retarded 
this development. It is believed that 
steel mills should caretully store their 
slags on special dumps to avoid con 

Continued on p. 176) 


Effective even 
where other 
lubricants 


have failed 


Moly-sulfide 


ALITTLE OOES ALOT 


Moly-sultide , a solid film lubri- 
cant, stands out most where the 
lubricating conditions are the 
most difficult. If you have to con- 
tend with extreme conditions of 
pressure, temperature, fretting, 
or velocity, you should try 
Moly-sultide . First write for a copy 
of this free 40-page booklet which 
shows where the above condi- 
tions have already been overcome 
in the shop and in the field. 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36NY p 


Please send me 
your Free Booklet 


MP.2 MS7-A 
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INTERNATIONAL HARVESTER 


MIEHLE PRINTING PRESS B. H. AIRCRAFT CO., INC. 


If you have a heat-treating problem. bring it to Westinghouse. 
In company after company ... large or small... regardless of product, 
Westinghouse installations are saving time and money. Accurate 


and rapid heating of seleeted areas is inherent in the 
Westinghouse processes, Write for fuller 
information: Westinghouse Electric 

Corporation, Electronics Division, 

Department 55-5, 

2519 Wilkens Avenue, 

Baltimore, Maryland. 


METAL PROGRESS; PAGE 


J-02255 


Metal Conservation 


(Continued from p. 175) 
tamination of these slags with other 
waste materials, as the time when 
these slags will be valuable is near. 

In 1951 the situation regarding 
copper supplies was quite gloomy. 
American requirements necessitated 
importation of about 40% of the an 
nual consumption; furthermore, the 
rapid depletion of American reserves 
will aggravate this condition within 
the next decade. The world-wide de 
mand for copper, together with labor 
and political difficulties in Chile, the 
most important source of American 
imports, depressed this import trade 
from 506,839 tons in 1950 to only 
363,000 tons in 1951. It was impos 
sible to increase the strategic stock 
pile under these conditions. As a re 
sult, strict allocation of all copper sup 
plies became necessary. Impositions 
of restrictions of the order of 30% of 
previous consumption developed and 
as a consequence, many fabricators 
have had to turn to substitutes such 
as aluminum and its alloys. 

Although aluminum was also scarce 
in the early part of 1951, considerable 
progress has been made in the appli 
cation of aluminum tubing in steam 
condensers, as conductors in high 
frequency current circuits and for long 
distance, high-voltage transmission 
lines. Aluminum has also displaced 
copper as busbars aluminum re 
duction plants. The attempt to make 
automobile radiators of this metal in 
stead of copper has been unsuccessful, 
due largely to soldering and galvanic 
corrosion troubles service. The 
probable continued scarcity of copper 
will have a profound effect on the 
aluminum industry. 

It was expected that the copper 
supply problem would be eased in 
the latter part of 1952. Already world 
demand has diminished, exorbitant 
prices (up to 60¢ per lb.) in the free 
market have disappeared, and newly 
developed operations in the United 
States and elsewhere are expected to 
produce about 205,000 tons above 
present levels. The Anaconda (¢ opper 
Co.'s Butte project will yield 125,000 
additional tons by 1953, the Yering 
ton, Nevada, project 30,000 tons, and 
the Phelps Dodge Corp.'s East Ore 
body project at Bisbee, Arizona, will 
begin large-scale production in 1954 
Moreover, more copper from the old 
Michigan deposits are possible through 
subsidy arrangements with high-cost 
producers in that region. Other poten 
tial producers are the smelting plant 
at Chuquicamata, Chile, and the San 
Manuel deposit near Tucson, Arizona. 

Continued on p. 178 


From Tractors to Textiles 
| AL 
Th SACO-LOWELL SHOPS 
from Presses to Planes 
= 4 oF 
Westinghouse Induction Heating 
UPS output...cuts costs 
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AIR FILTERS 


SPENCER 


HARTFORD 


With universal 
motor, 35 to 75 
cfm at 12 to 40 
OZ. pressure 


For handling 
gas, acid fumes, 
poisonous, cor- 
rosive or explo- 
sive gases 


Overhang or 
outboard type 
for coupled 
drive 


SPECIAL 
OCCASIONS 


Standard motor driven Spencer 
Turbos are listed in more than 160 
sizes. For special applications, 
there are many variations, six of 
which are illustrated. 

Spencer Turbos range in size 
from 35 to 20,000 cu. ft. per min. 
4 oz. to 10 Ibs. and 1/3 to 1,000 
h.p. 

For complete description of the 
standard and special Turbos ask 
for Bulletin No. 126-A, 


For odd fre- 
quency or other 
than electric 


motor driven For use where it 


Of various types for intake 


of Turbo 


is desired to op- 
erate with steam 
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TURBINE DRIVEN 
440F 
THE SPENCER TURBINE COMPANY © HARTFORD 6, CONNECTICUT 


.«. that is the way Snap-onTools 


come out of HEVI DUTY FURNACES” 


says Verle Ericksen, Superintendent of Metallurgy. 


Srap-on 
HEAVY DUTY 
RATCHET 


.. with de 
tachable handle. 
The choice of 
better mechan 
ics everywhere 
for the hardest 
kind of nut- 
turning. 


METAL 


Snap-on Tools Corp. uses a Hevi Duty Vertical 
Retort Furnace for dry cyaniding and carburiz- 
ing. Results indicate that even the long-handled 
tools come out of the heat in such excellent 
condition that there is no need of straightening 
or cleaning. 

Hevi Duty Vertical Retort Furnaces not only 
solve today’s increased production demands but 
are exceptionally versatile to meet tomorrow's 


needs. For complete details... 


Write for Bulletin HD-646 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVI DUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS CONSTANT CURRENT REGULATORS 
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The British Specialist Team also 
reported aluminum as being in’ eriti 
cally short supply in 1951. The Amer 
ican part of this picture has changed 
radically in the intervening ten 
months. The productive capacity of 
this metal is given as 805.800 tons at 
the end of 1951. Additional 650,000 
tons Capi itv will be installed 
the United States) by 1953, and new 
plants for ¢ anadian interests are being 
built in Jamaica and British Columbia 
Many of these new plants are based 
on power gene rated trom fuels. either 
from steam or natural gas combustion 
engines. New large deposits of bauxite 
ores in Jamaica and Haiti are being 
deve loped and this should HNprove 
both the strategic and availability fac 
tor for alumina. As a result, the pro 
jected aluminum supply tor the U.S.A 
will reach 1,500,000 tons within the 
next vear and a halt 

The United States imports nearly 
halt of its lead Production in 1950 
amounted to 130,000 tons as compared 
to consumption of $10,000 tons. Ma 
nipulations of price ceilings on virgin 
lead and serap lead caused confusion 
and labor troubles at the mines also 
retarded production somewhat. How 
ever, during the early part of 1952 
foreign demands decreased and the 
whole lead market softened to such an 
extent that the price of the metal 
dropped 2¢ per pound, There is not 
much hope of finding substitutes tor 
lead and there has been little success 
in developing new deposits in the 
United States. It is obvious that stock 
piling of lead may be continually nec 
essary in the future 

Zine is similar to lead in consump 
tion and availability. Domestic pro 
duction in) 1951 was tons 
consumption amounted to 919400 
tons and imports were tons 
Shortage of this metal caused restric 
tions in several fields, such as die cast 
ng and galvanizing which effected 
a saving of about LOS: in zine require 
ments. In the last’ vear. imports of 
have increased and 
are being developed throughout the 
world. Estimated reserves of zine ore 
in the world are now estimated as sul 
ficient tor 40 vears. and zine supplies 
in the next few years appear to be ad 
equate Recent decrease in the price 
of zine in the world market supports 
this conclusion 

The tin supply remains extreme ly 
tight, but the Bolivian and East Indian 
producers have been hampered by 
political trouble and no new sources 
have been found In spite of this 
world production in 1951) nearly 
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equaled the output in 1950. ‘Tin con 

sumption dropped from 71,190— tons 
in 1950 to 56.700 tons in 1951: total 
stocks in the U.S.A. decreased from 
72,887 tons to 49,482 tons. Govern 
ment authorities intimated that further 
limitations on the use of tin) would 
have to be imposed. 

Magnesium production has grown 
from a low of 5000 tons in 1945 to 
20,000 tons in 1950. Increasing use 
of castings and sheets in’ plane and 
truck construction has permitted the 
installation of needed new equipment 
for processing this metal. The mag 
nesium bomb is apparently obsolete: 
requirements for this item are there 
fore unimportant. Some new planes 
use as much as 10 tons of magnesium 
and the projected expansion of the 
airplane industry created a temporary 
shortage of magnesium. This was be 
ing overcome in 1952 and supplies of 
this metal should increase in the next 
few years. Electric power shortages 
might have some influence in retard 
ing production. 

The world production of molybde 
num comes mostly from the U.S.A. 
Consumption of this metal in 1951 in 
creased 30% over 1950. Demand is so 
great that strict allocation had to be 
imposed on its use. Output amounted 
to about 15,000 tons (contained mo 
Ivwbdenum) in the first nine months 
of 1951 and consumption was so high 
that stocks of concentrates on hand 
were reduced about 60%. Good sub 
stitutes for this metal are not avail 
able; in fact, the shortage of tungsten 
has become so critical that part of the 
increased molybdenum demand is the 
result of substituting this metal for 
tungsten. The possibilities for mew 
mines are not promising 

Increased demand tor tungsten in 
the armament program, ¢ ombined with 
loss of production in Korea and China 
makes it difficult to assess the future 
for this vital metal. Strict allocation 
orders, suspension of duties im 
ports and subsidized purchasing 
rangements tor tungsten-concentrate 
producers have all been instituted 
Domestic production in 1951 increased 
50% over 1950 Consumption rose to 
9435 net tons (60% WO. basis) in 
the first nine months of 1951 as com 
pared to 3940 net tons in 1950. The 
very. critical scarcity of this metal is 
evident and there is little prospect of 
early improvement in the situation. 

Consumption of cobalt reached an 
all-time record in 1951 (3700 tons in 
the first nine months Domestic pro 
duction was 550 tons, while Imnports 
came to 3100 tons. Cobalt-chromium 
molybdenum alloys for jet engines 
consumed 48% of the cobalt, magnet 
alloys 21%, and more cobalt was used 
Continued on p. 180 


FOR INCREASED PRODUCTION 
or NITRIDED PARTS use a 


HEVI DUTY car 
nitriping FURNACE 


Manufacturers producing nitrided parts tor 
aircraft, engines, and heavy machinery items 
have found that more production is possible at 

a saving in cost when they use the Hevi Duty 
Car Bottom Nitriding Furnace. 
The furnace car, complete with 
sealed retort and ammonia 

dissociation equipment 

can be removed from 
the furnace for cooling 
and a second car with 

a cold load can be 
inserted immediately for 

a minimum loss of time 

between heats. 

rite for Bulletin UD-664 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES 


HEVICDUTY exccusivecy 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
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y ELIMINATES USE OF 
CRITICAL MATERIALS 


Desirable savings in nickel and other critical materials can be 
accomplished through new methods in design and construction 
of industrial furnaces by The Gas Machinery Company. 


Specifications for forging and heat treating can be met by 
employment of a rotary furnace, the construction of which re- 
quires only refractory and moderate quantities of carbon steel. 
Rotary furnaces require less investment for the same duty, and 
results are superior. 


Other Gasmaco accomplishments include the use of silicon 
carbide in roller hearth furnaces, replacing alloy steel. For 
practically all applications where alloy steel tubes and rollers 
were formerly used, silicon carbide can be substituted, with 
greater benefit. 


Our furnace engineers will be glad to point out the many 
advantages of Gasmaco developments and industrial heat 
applications which may fit your requirements. 

SALES REPRESENTATIVES 
LEWIS C. BAXTER McCONNELL SALES & C. €. NOBLE 
2207 Ashiand Avenve ENGR. CORP The Noble Equip. Co. 


> P.O. Box 314 
Toledo 10, Ohio 2809 Central Avenve ; 
Birmingham 9, Alobamo LeGrenge, Ohio 
THE GAS MACHINERY CO., 
EMIL J. KLIKA CHRISTY FIREBRICK CO. (Conada) Ltd. 
53 West Jackson, Room 733 506 Olive Street 9 McNob Street 
Chicago 4, Iilinois St. Lovis 1, Missouri Hamilton, Ontario, Canada 


DesignerseFabricatorseErectors 
Gas Plant Equipment and 


1 6 1 36 WATERLO e} 2c Industrial Furnaces 
- CLEVELAND 10, OHIO THE GAS MACHINERY CO (Canada), Ltd. 


HAMILTON, ONTARIO 
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int high-speed steels and cemented 
carbides. The largest source of supply 
was the Belgian Congo and new fa 
cilities will increase the output from 
that country. New sources of cobalt 
include the recovery of the metal from 
nickel matte practiced in Canada, new 
workings in French Morocco, and the 
Calera Mining plant in Idaho which 
is expected to yield 1600 tons a year 
(three times the previous American 
output). In spite of this, increasing 
demands in the important fields of its 
application are expected to keep the 
demand well above production. “The 
English have suecesstully reduced co 
balt requirements for jet-engine 
components, 

The recommendations of the British 
team at the conclusion of their surves 
in June and July, 1951, urged re 
newed attention to the following 

1. Steels of much lower alloy than 
heretofore, particularly having alloy 
additions well below those specified 
for the British Standard En Steels 
(B.S. 970). 

2. The need, or otherwise, of com 
plete hardening throughout the sec 
tion of the part prior to tempering 

3. The value of the hardenability 
approach for steels having very low 
alloy content, 

The established usefulness of 
small boron additions. 

5. The recovery of manganese 
from basic openhearth slags. 

With regard to the nonferrous met 
als, the team reached the ftollowi 
conclusions: 


1. Most nonterrous metals are in 
very short supply in the U.S.A. While 
there are appreciable differences in 
the degree of shortages, production Is 
already hampered, It is appare nt that 
the Western nations will avoid curtail 
ment of output in the engineering field 
only by effecting the most strict econ 
omiecs in the use of nonferrous metals, 

2. Industries producing aluminum 
and magnesiim have great vitality. 
There are considerable prospects for 
rapid expansion, If these prospects are 
realized, then these metals are likels 
to act as alternates for other metals 
in shorter supply. 

3. The long-term prospects tor 
some nonterrous metals, notably cop 
per, lead, tin, tungsten, cobalt, cad 
mium, are not good In many in 
stances copper mas well be me placed 
by alumium. 

$. In certain fields the substitution 
of magnesium for zinc is taking place 
5. Vigorous short-term conserva 
tion measures are being taken with 
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Continuous Stainless Strip 
Annealing and Descaling 
Line; Salt Descaling Bath 
and Water Spray Booth. 


...either Continuously or by Batch Method 


DREVER molten salt descaling furnaces rapidly and positively 


remove oxide scale and sludge without attacking the base metal. The 
salt bath is heated by immersion tubes, with automatic temperature 
control up to 950° F. More efficient than acid pickling, for both fer- 


rous and non-ferrous metals... for strip, plate, wire or other products. 


PHILADELPHIA 34 Pa 
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Take surface temperatures | Warm Rolling of Metals’ 


HE ORIENTATION textures of cold 

vickl accuratel reduced low-carbon strip steels 
q Yr y eee have been extensively studied over 
the past 25 years. While many of 
the factors which influence the roll 
ing textures are well known, it is 
surprising that effect of temperature 
at which the strip was deformed has 


not been given due consideration. 
When strip steel is plastically de 
formed on two-high mills under fixed 
conditions, the rolling textures are 
surprisingly similar. 

However, with the development 
of the modern four-high rolling mills, 
greater rolling speed and reductions 
became practicable. X-ray diffrac- 
tion studies, made on strip steels 


rolled on these mills under exactly 
the same conditions, often exhibited 
a great difference in the rolling tex- 
tures. The differences observed re 
quired explanation. 

In some continuous rolling mills 
the strip may be reduced in excess 
of 80% in thickness; the steel which 
enters the mill is cold, but the fric- 
tion and the stretching of the strip 
as It passes through each stand may, 


in time, increase the temperature to 
over 500° F. Stainless steels rolled 
on the Steckel reversing mill may at 
times reach 600° F. In general, strip 
steels which work harden rapidly 
usually reach temperatures in the 
range of 350 to 500° F. during the 
rolling process. The energy con 
sumed in the deformed strip ap 
pears largely in the form of heat. 
although a small fraction is stored 
as latent energy. 


The handy Ainor Pyrocon is un- 
equaled for quick, accurate read- 
ing of all surface temperatures 
. . » whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon's direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 


EXPERIMENTAL DETAILS 


Specimens — of low-carbon — steel 
(0.10% ©) were rolled on a small 
laboratory mill. The total reduction 
(72%) and the number of passes 
through the mill were the same. The 
only variable was the temperature 
of the strip entering the mill. The 
specimens were rolled at 32° F 
room temperature (72° 212° F. 
and between 300 and SOO" F. at 
100° F. intervals. The temperature 
of the strip was checked with tem 
perature-indicating crayons tor all 
temperatures above 300° F. 


tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Illi- The X-ray patterns were made by 
nois Testing Laboratories Inc., the reflection method because of its 
Room 523, 420N. LaSalle Street several advantages over the trans 


mission method, especially in’ the 
Chicago 10, Ill. Continued on p. 184 


* Digest of “The Effect of Temper- 
ature on the Rolling Texture of Plas- 
7 tically Deformed Low-Carbon Strip”, 

PRECISION INSTRUMENTS by Norman P. Goss, a paper pre- 
sented at the Annual Convention of 


FOR EVERY INDUSTRY the American Society for Metals, 


October 1952. 


METAL PROGRESS; PAGE 152 


fe 
e 
wi ' 
i 
af i G 
. 
1 
\- 
set 
ik 
4 
y 
4 
! 
. 
MA 
5 
' 


SAVE TIME...SAVE MONEY 


on air cooling or air drying jobs 


BELTS 


If your processing involves air cooling or air drying, it will pay 


you to investigate the big savings Wisseo Belts can give you by 
converting time-consuming batch operations into fast, efheient, 
continuous straight-line production. 

With Wisseo Belts you get these advantages: 


® Maximum air circulation either hot or cold, any velocity or 
volume, because of wide open balanced spiral weave. 


® Corrosion resistance of stainless steel. 
® High loading capacity because of strong, steel construction 


® Simple, low-cost installation; and economy of continuous 
straight-line operation. 


To order, write or call our sales office at 56 Sterling St.. Clinton 


Mass.. or contact our nearest district office. 


THE COLORADO FUEL AND IRON CORPORATION—Denver, Colorado 
THE CALIFORNIA WIRE CLOTH CORPORATION—Ookland, California 


WICKWIRE SPENCER STEEL DIVISION—Atianta, Boston, Buffalo, Chicago, Detroit, New York, Philadelphia 


«, PRODUCT OF WICKWIRE SPENCER STEEL DIVISION (FI 
‘e THE COLORADO FUEL AND (RON CORPORATION 
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“Looks like someone swiped another one of Pete's Columbia Molite 
Cutters!" 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL 
Producers of fine tool ateels— High Speed Steels (fl 
Die Steela—Hot Work and Shock Resisting Steels CO (UM 
Carbon Tool Steels. 


] D\o-ton melting hydraulically 


A lever handle control valve is mounted on furnace The internal lining of the furnace 
side of furnace .. . metal is heated by means is made from first quality fire brick, backed 
of burners mounted below the pot, firing tan- up with sufficient insulation, to minimize heat 
gentially to the internal lining. This gives a losses The large capacity allows a single 
pour to fill a complete mold, thus eliminating 
longer pot life. Unit may be built for gas, oe a ; TT The large diameter of 
oil, or gas-oil combination firing . Venting the pot opening allows charging of large 
out the hot gases takes place between the pot pieces of metal... Pot size: 76” diameter by 
and the refractory ring at the top of the 47” deep... send for complete information 


INDUSTRIAL FURNACE COMPANY 
Selleuue 2624 CRANE AVENUE + DETROIT 14, MICHIGAN 
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(Continued from p 1S2 
preparation of the specimens the 
surface of which requires only a 
light etch. Also the depth of pene 
tration for the X-ray beam is auto 
matically fixed when the specimens 
are set at some fixed angle to the 


X-ray beam. The angle chosen is 
some important Bragg angle, and in 
this instance it was 10", At this 


angle the (110) planes will reflect 
the Ky radiation from a Mo target 
operated at 35,000 vy. By using this 
method it is at once (by direct 
examination of the X-ray pattern) 
known how the (110) planes are 
distributed with respect to the sur 
face and the rolling direction. To 
obtain the pertinent data required 
for the investigations, the specimens 
were \-raved as follows: 

Two diffraction patterns were 
made from each cold rolled speci 
men, one with the X-ray beam mak 
ing an angle of 10" with the surface 
and Iving in the plane which co 
incides with the rolling direction and 
perpendicular to the rolling plane. 
The other X-ray diffraction pattern 
was made by reflecting the incident 
beam at 10° to the surface, but with 
the reflected beam lying in a plane 
perpendicular to the rolling surface 
and the rolling direction. These 
directions are usually referred to as 
the P. and directions. 

Experience has shown that the 
orientation texture develops more 
readily and perter tly in the T direc 
tions than in the P and N directions 
With these facts in mind one 
should expect that the effect of 
temperature upon the rolling texture 
should) be most. sensitively shown 
when the strip steel is examined in 
the T direction. Enough data are 
disclosed in the P,, and T,,, dit 
fraction patterns for a complete pole 
figure determination. 


RESULTS 


The specimen rolled at) 32° F. 
exhibited the strongest orientation 
texture and of the type (100) (110). 
Experimental rollings at tempera 
tures below 32” F. indicated that the 
perfection of the orientation texture 
increases. No attempt was made 
to determine the temperature at 
which the orientation iexture was 
most pertectly developed. 

Rolling at room temperature gen 
erally does not produce a_ strong, 
well-developed texture of the type 

100) (110). Numerous X-ray pat 
terns indicated that a large number 
of crystallites remained in random 
orientations. Continued on p. 1S6 
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IRON BASE 


GIVES YOU TOP 
BEARING PERFORMANCE 


@ Iron Oilite is an excellent heavy duty 
bearing material. 


@ it is a sturdy material, and the load 
carrying capacity is increased by the 
hydraulic cushion of the trapped oil with 
which the bearing metal is impregnated. 


Iron Oilite bearings provide the acme 
in lubrication; a continuous, unbroken, 


oil film, on the bearing surfaces. 


Iron Oilite is available in all types of 
bearings and over a broad range of sizes. 


Iron Oilite is only one of the famous 
Oilite family of products created by 
Oilite powder metallurgy. 


> 


AMPLEX MANUFACTURING COMPANY 
Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 
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BEARINGS 
ay \) Se BEARINGS, Finished Machine Parts, Cored and Solid Bars, Permanent 
7 Filters and Special Units in both NON-FERROUS and FERROUS 


MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by heat 
treating in electric furnaces on which the tem- 


perature is closely controlled by electric eyes 


Set AB (Burs) AF (Files) 


Sets AL & Al Per Set 
1 set $11.05 net 
2 to 11 sets 9 75 net 


12 or more %.45 net 


Ihe above sets, with 4” diameter shanks, are 
composed of the 8 most popular sizes tor general use 


Over 200 sizes and shapes (total over 75,000 


pieces) are carried in stock for immediate shipment 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 4 types of 
ferrous and nonferrous metal 
from 1%" tod 


Diameters range 


“MOTOR-FLEX” 
GRINDERS 


These high 
quality, portable, 
flexible-shaft tools 
are made in 7 
types tor opera 
tion on bench, 
floor, or over- 


head 


Write for 64-page Catalog No. 28 covering 
above and many other products for maintenance, 
safety, and production, 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 
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Warm Rolling of Metals 


Continued from p. 184 

The greatest changes in the roll 
ing texture occurred when the low 
carbon steel strip was rolled at 400° 
bk. The rolling texture was strikingly 
random dppearance 

\ new orientation texture was 
observed in the specimen rolled at 
TOO" The new texture is very 
strongly developed and appeared to 
be of the type | L10)( 100), 

Generally, steels rolled in the 
range of 250 to 600° F. have a high 
reentage of crystallites random 
orientation The development ofa 
perfect orientation texture, and ran 
dom orientation textures, depends 
largely upon the temperature at 
which the deformation is carried out 
The cold rolling texture is of the type 
and it) is suggested 
that low-carbon steels at 
a temperature which favors the 

L110) (100) texture be referred to 
as the warm rolling texture 


PRACTICAL APPLICATION 


The experimental work of Andrade 
and ‘Tsien has shown that, for cubic 
metals, the slip mechanism is tem 
perature-dependent. Nadai has fur 
ther pointed out that the temperature 


of deformation profoundly influences 
the slip mechanism. Such important 
theoretical observations should have 
great practical value in due time 
Should these be of importance, the 
temperature of deformation could 
easily be adjusted on the modern 
four-high rolling mills. These can be 
operated over a w ide range of tem 
perature, and in a practical manner. 

A few examples are presented to 
illustrate the potential importance of 
It has 
been found by experience that the 


the warm rolling of metals 


surface finish of magnesium is infla 
enced by the rolling temperature. 
Phe phivsical properties are also tem 
Stainless steels 
when warm rolled appear to be 


pe rature- sensitive 


more ductile, the y to a@ transfor 
mation is suppressed, and lower roll 
Silicon fer 
rite electrical strip is easier to roll 
when warm rolled These alloys 


pressures are required, 


work harden rapidly, and tempera 
tures as high as 500° FL may be 
attained. The of warm 
rolled silicon ferrite is high 

It is believed that the temperature 
at which a metal or alloy is de 
formed will receive more serious con 
While the 
experimental work in the field of 


sideration in the future 


warm rolling has not been extensive 
Continued on p. 
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TESTING 


with the Rubicon 
LIMIT 
BRIDGE 


must be minimized, 


Built for speedy, accurate production testing of 
resistors, coil windings, heater elements, percussion 
caps and other similar items where inspection costs 


© Wide Range — 1 ohm to 10 megohms 

Simnle for use by unskilled operators 

© Fast — speeds Of 2000 items per hour possible 
© Sturdy — for year in and year out service 


erance bands. 


pensation when required. 


3758 Ridge Avenue 


® Spotlight Index — for easy reading. 
® Versatile — suitable for rapid sorting into numerous tol- 


@ External Standards — permit automatic temperature com 


Fully described in Bulletin 100 


RUBICON COMPANY 


Electrical Instrument Makers 


Philadelphia 32, Pa. 
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ROCKWELL 


Rleenmetal 
FURNACES 


For Bright or Clean 
Heat Treating 


for scale-free, clean or bright annealing, 
hardening, non-decarb heating of tools, 
dies, small steel and non-ferrous pieces; 
copper or silver brazing or sintering, at 
temperatures up to 2400° F., Kleenmetal 
Furnaces belong in your shop. They give 
precisely controlled metallurgical quality 
and desired surface finish — batch after 
batch. 


Kleenmetal Furnaces are compact, rugged, 
efficient, easy and economical to operate. 
Built in gas, oil or electric types; direct 
heated or with muffle; with cooling cham- 
ber, if desired. Truly ideal for the tool room, 
experimental or moderate production re- 
quirements. 

Bulletin No. 435 gives full details. Write 
for a copy. 


2043 ELIOT STREET + FAIRFIELD, CONN. 


“Putting METTLE into METALS sinc 


303 Belmont Avenue, Brooklyn 7, N.Y. 
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Warm Rolling of Metals 


(Continued from p. 186 
the theoretical work reported strong 
ly suggests that the “temperature 
eflect™ will in some instances be an 
important consideration, 

Use of this technique with many 
nonferrous metals may permit con 
trol of orientation texture by rolling 
in the temperature range where 
random orientations develop. This 
is possible when several orientation 
textures exist in the so-called warm 
rolling range. 


Carbon Restoration During 
Continuous Annealing” 


MRENGTH AND HARDNESS LEVELS on 

the surface of heat treated parts, 
such as cap screws, bolts, kingpins 
and springs, are of great importance. 
Decarburized surfaces on steels used 
for such parts may be machined off or 
the carbon can be restored by car- 
burizing or cvaniding. In some cases. 
it is commercially practicable to 
use a carbon restoration process dur 
ing the annealing evcle to eliminate 
the decarburized surface ot the steel. 
With a constant carbon content ex- 
tending to the surface, more uniform 
properties can be obtained with con 
ventional and induction hardening 
processes. 

The technical basis of carbon res 
toration lies in the fact that the com 
position of a gaseous atmosphere 
containing methane (CH,), carbon 
monoxide (CO), carbon dioxide (CO.), 
hydrogen, water and nitrogen can be 
adjusted so that at any given aus 
tenitizing temperature it will be in 
equilibrium with a particular carbon 
content in the steel. Of these gases, 
methane and carbon monoxide are 
carburizing, while carbon dioxide, 
water and hydrogen are decarburiz 
ing. Nitrogen is inert. The carbu 
rizing reactions in this svstem may 
be written as follows: 


Fe + CH, — Fe(C) + 2H. 
Fe + 2CO —> Fe(C) + CO, 


Reactions in the gas atmosphere 
may be written as follows: 


CH, + CO 3H, 
CO + HLO> CO, + 


The carbon potential of the 
atmosphere can be obtained from 
analysis or predicted from its dew 
pout. In the range of commercial 

(Continued on p. 190) 
* Digest of “Continuous Annealing 


With Carbon Restoration”, by J. D. 
Armour, Industrial Gas, Vol. 31, Oc- 


tober 1952, p. 3. 
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Cowles LP is an anhydrous, non-silicated 


COWLES TECHNICAL soak cleaner for use on all metals except 
SERVICE 


Gladly Furnished 
Upon Request 


aluminum. LP removes buffing compounds, 
drawing compounds, and other soils without 
pitting or depositing white film on such work 
as zinc base die castings, brass, steel and other 
alloys. LP works rapidly and thoroughly. It 


leaves a chemically clean surface after rinsing. 


COWLES CHEMICAL COMPANY 
METAL CLEANER DEPARTMENT 
7016 Euclid Avenue ° Cleveland 3, Ohio 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 
FLAME-CUTTING 


© TEMPERING 


FORGING 
CASTING 
MOLDING 
DRAWING 
STRAIGHTENING 
HEAT-TREATING 
IN GENERAL 


It's this 
Tempilstik® 
temperature you want. 
your workpiece with it. When 
the Tempilstik® 


simple 


for 


mark melts, 


Select the 
the working 


Also 
available 
in pellet 
and 
liquid 
form 


Mark 


the specified temperature has 


been reached. 


gives up 
to 2000 
readings 


Available in these F) 


3 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 | 313 | 600 1150 1700 
4 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 | 900 1450 2000 


FREE 


— 164%,” 


by 21” 


—Tempil® “Basic Guide 
to Ferrous Metallurgy" 
plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Thermocouple Supplies « Industrial 
Pyrometers & Controls « 


3000 South Wallace St 


Dept. 15 - 


Dept. 15 + 2035 Hamilton Ave., 
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Furnaces & Ovens 
Metallurgical Testing Machines 
Chicago 16, 
Cleveland 14, Ohio 
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Carbon Restoration During 
Continuous Annealing 


(Continued from p. 158 
practice, the carbon potential will be 
changed by about 0.05% for a 0.02% 
change in CO, content. similar 
change in carbon potential would 
bring about a dew point change of 
With standard testing meth 
ods, a 1.5° F. change in dew point 
is easily measured while a 0.02% 
change in CO, content is very diffi 
cult to measure. The dew point of 
the vas is, therefore, a convenient 
measure of its carbon potential. 

Recently, a continuous annealing 
furnace incorporating carbon resto 
ration was installed at the Union 
Drawn Steel Division of Republic 
Steel Corp. Prior to the installation 
of this roller-hearth furnace, all car 
bon restoration during annealing was 
done in batch-type car-bottom fur 
naces. A comparison of Capacity be 
tween the continuous and the batch 
type furnaces on the basis of per 
dollar invested shows that the con- 
tinuous furnace has from 110) to 
240% greater productive capacity. 

Control of the atmosphere was 
made possible by properly placed 
atmosphere inlets, adjustable throats 
on either end of the furnace, water 
cooled doors, effective air curtains 
and recirculating fans. Time-tem 
perature eveles are readily controlled 
in the range of 1 to 24 hr. and 1400 
to Bars of 6 in. diameter 
und coils up to 54 in. diameter may 
be processed. 

The over-all design and operating 
de ti tils on the furn: ce are dise TISSEC d. 
Briefly, the furnace has an over-all 
length of 60 ft. and an effective 
width of 4'2 ft. It is divided into six 
zones that can be independently con 
trolled as to temperature and atmos 
phere. Standard W-shaped alloy 
radiant tubes are used, and the fur 
nace is so piped that the tubes may 
be used for heating or cooling. Some 
interesting design features are incor 
porated for charging and discharg 
ing the furnace in order to avoid ait 
contamination during the processing 
of coils. Two types of prepared at 
mospheres are used. RX and natural 
gas for enrichment are used to main 
tain the carbon potential in the high 
carbon zone; at the lower holding 
temperatures the inert gas is 
mixed with the carbon-balanced at 
mosphere from the hot zones. Typi 
cal furnace cveles most frequently 
used in the carbon restoration an 
nealing of plain carbon and con 
structional alloy steels are vive, 

D. |]. Graarpi 


Now you can 
produce 
trouble-free 
free machining 
steel with 


FOOTE 


MANGANESE 


This fume-free ladle addi- 
i tive increases quality and 
reduces the cost of pro- 
ducing high sulphur, free- 
machining steels . . . with 
these plus advantages : 


1. improved hot rolling 
behavior 


2. fewer surface defects 
3. fewer diversions 
4. lower conditioning costs 


5. low carbon content 
saves heat time 


Size: 1 x 5” lump 
WRITE FOR FURTHER DETAILS! 


INERAL COMPANY 


424 Eighteen W. Chelten Bldg. 
Philadelphia 44, Pa. 
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Here’s how L&N engineers verify Specdomax resist 


ance to stray electrical fields. The ring ts a Helmholt 


cou, adjustable for a wide variety of field effect 


~ 
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~ 


@ Built into every Speedomax recorder and controller tact on the slidewire, which eliminates pigtails and 
is a high degree of indifference to stray electrical their variable 


inductances. It includes use of a 
fields. And this is one of its most useful character- 


Mumetal slidewire shield where desirable, instead of 
istics in almost any job. It means that you can install less expensive but 
a Speedomax near a big motor, power line or X-Ray And it includes 
machine any electrical equipment in fact and 
you'll probably see no effect at all from surrounding 
electronic noise and 


lower-permeability aluminum. 


a lot of just downright meticulous 
detailing, such as carefully engineered wiring and 
input filtering, plus ingenious shielding where required. 


These and other precautions eliminate out-of-phase 
components in the supply to the amplifier. The latter 
back through the adjustment, building and design therefore doesn’t “load”; 
of the instrument, to its basic engineering. Speedo- 


The reason for this indifference to stray fields goes 


hence sends the correct 
amount of correct-phase power to the balancing 
motor. With ample power, the motor’s recording and 
control action is snappy and accurate. 

This clean design includes a bifilar-effect slidewire, Our Catalog ND46:1 
to eliminate any objectionable inductance at that N1)46/1) tell the story 
point. It includes our “‘no-moving parts” trolley con- 


max has an electronically-clean measuring circuit, as 
well as clean signal and amplifier circuits. 


and Technical Publication 
Write our nearest office or 
1927 Stenton Avenue, Philadelphia 44, Pa. 


Industry's engineers find that Specdomanr instru 


ment performance ts not affected by the stray fields 


j 


created by motors. electris furnaces, magnets, power 
lines and so on 


nefrument automatic controls e furnaces 
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OF ALL TYPES OF STEEL 


SILICON © MANGANESE 
STAINLESS STEEL © AUSTENITIC 
& MARTENSITIC METAL 
... NICKEL, IRON, ETC. 


Annealing done in cracked 
ammonia or any other type of 
Hydrogen. 

Dew point controlled from 
40°F to 80°F as desired. (We will 
follow any cycle specified.) 


La! HEAT TREATING CO. 


QUALITY HEAT TREATING 


107-11 VESEY ST. NEWARK 5S, WN. J. 


METAL 


About Hardness Testing 


Everything you need to know about 

hardness testing ts told in this handsome 

book, prepared by the makers of the 

internationally respected CLARK 

Hardness Testers for “Rockwell Test- 

ing.’’ Simple, easy-to-read text (in 

English) and numerous illustrations show the equipment 
and procedure for fast, accurate hardness testing of ferrous 
and non-ferrous materials. If you would like a copy, free of 
charge, just attach this ad to your letterhead or write 
“Send book.” A copy will be mailed to you promptly. 


P.S. If you are interested in descriptions and prices for 
CLARK Hardness Testers (Standard and Superficial) of guar- 
anteed accuracy, say the word and we'll gladly supply them. 


~ CLARK INSTRUMENT INC. 
10202 Ford Road Dearborn, Mich, USA 
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Polarized-Light 
Metallography of Uranium” 


G" AT EMPHASIS has been placed 
on the need for critical align 
ment of all parts of the optical SVS 
tem for significant results all 
metallographic work employing po 
larized light. Suitable objectives 
and good polarizing units are essen 
tial in this work. 

The authors have used commend 
able judgment in stating the make 
and model of microscopic instru 
ments used their investigation. 
This information is important in 
evaluating results from any intensive 
polarized-light work. They have 
used both a Beck Universal and a 
Vickers microscope and reference is 
made to the minor modifications that 
were necessary for both instruments 
There are many metallographs in 
use at present having fixed polariz 
ing units which are precisely aligned 
i advance and one dloes not rotate 
analyzer with respect to polarizer 
These polarizing units are of very 
high quality and are of exceptional 
value in research work. It is simply 
necessary that one be familiar with 
the characteristics of the particular 
optical system used to be aware of 
the possible variables. This is cer 
toinly true when information on the 
number of maxima and minima of 
light intensity per rotation of the 
stage is being discussed. 

The authors and reviewer agres 
that polarized-light techniques pro- 
vide the only satisfactory means for 
examination of uranium structures, 
Also, conventional mechanical pol 
ishing is limited to studies of second 
phases ini lusions or porosity, It Is 
understood that care must be taken 
during preparation of surfaces which 
are to be used for the study of de 
formation twins. Examination by 
back-reflection X-ray showed diffuse 
patterns from all surfaces polished 
mechanically, but electrolytic polish 
ing accomplished complete removal 
of worked metal to approximately 0.4 
mm. below the surface. This depth 
of cold-working is about the same as 
reported for magnesium, is 
greater than 0.03 mm. found for 
aluminum. 

Reference is made to previous 
work by Chipman and by Cahn on 
the common occurrence of deforma 
tion twins in uranium. The twins 
result from anisotropic expansion 

Continued on p. 194 

* Digest of “The Metallography of 
Uranium”, by B. W. Mott and H. R. 
Haines, Journal of the Institute of 


Metals, Symposium on Properties of 
Metals. Vol. 80, 1951-52, p. 621-627, 
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CHARACTER, COMPETENCE, RESPONSIBILITY 


Our Nation moves forward under a new leadership of Character, 
Competence and Responsibility. 


Voters belatedly applied the same standards of common sense in 
selecting “Management” that Industry has found necessary for survival. 


Men of ASM schooled in functionalism and charged with planning 
and meeting production schedules demand Character, Competence, Reli- 
ability in Men and Metals. 


They don’t hire Haberdashers for managers, or have their watches 
repaired by blacksmiths. Most of them don’t expect specialized Engineer- 
ing Service in Design of Heat Treat Tooling from “Casting Salesmen”, or 
dependable and predictable design-process-related casting and fabricating 
of Complex Super-Service Alloys from “Foundries”. They know “There 
is no substitute for Experience.” 


GENERAL ALLOYS COMPANY, “Oldest and Largest Kxelu- 
sive Producer of Heat and Corrosion-Resistant Castings”, is a specialized 
Engineering Organization accepting FULL RESPONSIBILITY for 
the over-all Engineering, Metallurgy and Master Crafting of Heat-Treat 
Tooling, Alloy Furnaces, Chemical and Food Process Mechanisms and 
Conveyor Equipment. 


We offer unequalled experience, facilities and original design serv- 
ice on Gas Turbine Alloy Components —- and to meet specialized De- 
fense requirements in Alloys, Ceramics and all High ‘Temperature Mate- 
rials. Our staff includes nationally known specialists in Gas Turbine 
Design, Stress Analysis, Complex Alloy Metallurgy and Ceramics, 
backed by unique Research and Development experience. 
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Emil Gathmann, Jr R E. Lynd Tracy Jarrett William E. Brice Co Geo O. Desautels Ce 
13 Park Ave #12 Tacoma Ave 95 Se. Ammons St 1512 Pease Ave Wysor Bidg. FP. O Bow 776 
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AND 44 American Life Bidg 224 S Michigan Ave 1.147 Gen'l Motors Bidg 2302 N. Meridian St ) Chureh St 
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PITTSBURGH ST LOUIS 
TATIVES Leatherby Associated Steel Mills, 
00 So Main St 1831 So. Kingshighway 
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‘THE QUALITY NAMES INALLOY 
FOR HEAT CORROSION ABRASION 


rounded 


figures.. 


to help 


keep your 


production 
rolling ..... 


Representing a quarter of a million square feet 
of highly flexible metalworking facilities . . . 
mass producing varied jobs for government 
and industrial manufacturers. You ge! on-the- 
dot deliveries and skilled, experienced preci- 
sion workmanship to exacting qualifications. 


near steel mills ~< 
and major rail, water and 
highway transportation 


FORMINGS 
STAMPINGS 
WELDMENTS 


* Call on Brandt's 
“BIG THREE” 


CHARLES T. BRANDT, INC. Baltimore 30, Md. 
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Continued from p. 192 

and the form and extent of (winning 
depend on the rate of cooling in the 
arange. Multiple twinning provides 
interesting microstructural patterns 
Some twins intersect without any 
apparent interference; others appear 
to suffer some displacement. Change 
in intensity at junctions of inter 
penetrating twins indicates that the 
orientation at the intersection of two 
twins is different from that of either 
twin, but is related by a shear direc 
tion common to both twins. 

Heat treatment and reervstalliza 
tion of uranium which has been 
cold worked by swaging is governe:| 
by the degree of reduction. Vers 
few nucleus grains were produced 
in material annealed at 750° F. tor 
5 hr. when the reduction was 35% 
or greater, At lower reductions n> 
change was observed. By increas 
temperature to 755° F. and time to 
3. davs, an entirely” recrystallize. 
fine structure was produced in mi 
terial reduced 35%. It follows that 
increasing the temperature to the 
range of 930 to 1200" FL reduces 
the time to periods of | hr. or less 
for complete recrystallization 
also lowers the amount of reduction 
that is necessary. 

In metallographic procedures for 
uranium, the electrolyte used first 
was that originally recommended by 
Chipman. It was later varied at 
Harwell in England by replacing the 
ethylene glycol with glycerol be 
cause it was more readily available. 
Also the amount of alcohol was 
reduced so that the composition con. 
sists of equal parts of phosphoric 
acid, glycerol and ethyl alcohol. 

About one hundred electrolytes 
were investigated. The best con 
tains | volume orthophosphoric acid, 
2 volumes sulphuric acid and 2 vol 
umes water. It involves continually 
wiping with a camel’s-hair brush 
during polishing to remove anodic 
film. It is faster and produces a flat 
surface with less attaching of inclu- 
sion particles. 

Perchloric acid (60%) used alone 
is not recommended for properly 
revealing microstructures, It is suit 
able for fast removal of large quan 
tities of worked metal from surtaces 
for X-ray examination. Mixtures of 
acetic acid and perchloric acid in 
varying proportions are used but do 
not provide very good contrast. 

The most recently developed elec 
trolyte is based on pyrophosphoric 

(Continued on p. 196) 
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Yes, if you're considering forging or extruding, 
this message is directed to you. Whether it be 
aluminum, magnesium, copper, brass or steel, Mag- 
nethermic has a 60-cycle induction ingot heater to fit 
your needs. Be it a 400-pound or a 15,000-pound-per- 
hour unit, there is a standard heater to fit your needs 
and do a better heating job for you. Here’s why. 

Magnethermic has specialized in ingot heaters 
since its formation. Not only have we developed a 
wide range of sizes and types of heaters, but we've 
developed a unit that solves many of the heating 
problems that have faced industry for years. Most of 
the extrusion presses installed in the past three years 
have been equippd with Magnethermic heaters for 
heating the ingot. The solution to these problems has 
resulted in universal acceptance of this equipment by 
the extrusion industry and enabled us to develop 
standard heaters and pass the resultant savings on 
to you. 


FOR YOU 


then HERE’S 


A MESSAGE 


The Magnethermic Induction Heater is a compact, 
neat unit. It is shipped to you completely assembled, 
ready for operation. 
unit 


It is a highly flexible, automatic 
requiring no warm-up time, no specialized skill 
for operation and takes a bare minimum of floor 
space. Its many advantages 
controlled billet temperature; 


include: accurately 
tapered heat contro}; 
cool operation resulting in optimum working condi 
tions to personnel; instantaneous response, eliminat 
ing warm-up time and many other features. Yes, it's 
priced competitively, too 


Write today for our new informative bulletin. 


PAGH 19 


at i he! Malitied to and 
SIMON R YOUNGSTOWN 7, 0110 
f 


CARL-MAYER 


HEAT TREATING FURNACE 


for CERIUM MAGNESIUM 
CASTINGS at Eclipse - Pioneer 


Div. of Bendix Aviation Corp., 
Teterboro, N. J. 
(Patents Applied For) 


DIMENSIONS: wide « 7-0" high 10’-0” 
long (clear work space). Also built in other sizes to 
meet individual requirements. 


TEMPERATURE; 300 F, to 1100’ F. 
ATMOSPHERE; SO+. 


DOOR: Lift type, counterbalanced, with eit cylinder 
for automatic operation. 


METHOD OF HANDLING MATERIAL: Stee! 
racks with wheels. 


TRACKS: Retractable before door is lowered, to 
permit tight door seal 


CONSTRUCTION: Heavy steel plate exterior with 
refractory lining. Aijir tight. 


HEATER: Recirculating -type electric external air heater 
on furnace roof. 


AGING OVENS in Large 
Aluminum Foundry 


DUCT SYSTEM: Drop ducts on oven walls assure 
more uniform temperature control. 


WALL CONSTRUCTION: Mayer patented triple 
slotted insulated steel panels. Patent No. 1843430, 


THE CARL-MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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(Continued from p. 194) 
acid, and employs 10 g. pyrophos 
phoric acid, 10 g. chromium triox 
ick 10) mi. orthophosphoric acid, 
100 mil. sulphuric acid and 200 rol. 
distilled water. 

Electrolytic polishing deposits an 
oxide film up to 200 A thick on ura 
nium. There is doubt as to the 
structure of the oxide which may be 
cubic UO, or orthorhombic U.O,. 
High temperature increases the thick- 
ness of the film until the specimen 
is no longer optically active under 
polarized light. 

Angular commonly 
found in uranium reflect a light gray 
color in white light. Some of these 
were separated and found by X-ray 
examination to be the cubic UO.. 

As has been observed other 
metals, two different sets of grain 


inclusions 


boundaries are sometimes evident on 
a uranium surface after certain an 
nealing treatments. The first set of 
grooves outlines the initial grains and 
becomes “recorded” by thermal etch- 
ing during heating prior to grain 
growth, Upon reaching the proper 
temperature for grain growth, the 
boundaries move with sufficient 
smoothness so as to leave no further 
marks until finally relocated after 
grain growth has stopped. Thermal 
etching upon cooling then records a 
second and deeper network ot new 
boundaries 

Elimination of (or compensation 
for) stray polarization effects in 
optical equipment would permit pre 
cise examinations of preferred orien 
Contemplation of this is 
stimulating in view of the need for 


such evaluation of anisotropic metals 


other than uranium. 


Recent Improvements 
in Steelmaking 


(Continued from p. 112) 
a ratio of 2 oxvgen to | natural gas 
was noted; with propane, a ratio of 
5:1 would be about right. 
alloy steels a covering of ordinary 


For low 
glass slag was recommended, 
AU TO-POURING OF INGOTS 


The interesting subject of “Auto 
Pouring” was discussed by J. 
Hoby, assistant foreman of Republic 
Steel ¢ orp., South Chicago. It was 
developed by Republic's Steel and 

Continued on p. 198) 


MERRILL 


MATERIALS HANDLING 
DEVICES 


LIFTING CLAMP @ 


DRUM TILTER 


DRAG CLAMP 


4 SIZES 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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ome DRUM OPENER 


SUPER QUENG,, OIL 


..- GIVES YOU TRIPLE ACTION! 


Mineral intensifiers give Park 
Triple A Oil faster quenching speed 
through the critical range, resulting 
in faster and deeper hardening. 


LESS DISTORT 


Fast, uniform hardening in the 
critical range, plus a low cooling 
rate through the temperature zone 
of martensite formation, means 
less distortion from Park Triple 


A Oil. 


BRIGHT QUENCHING 


Special anti-oxidants used in Park 
Triple A Oil give it greater stabil- 
ity for longer life and bright 
quenching properties. This is im- 
portant when work is quenched 
from carbo-nitriding furnaces. 


For Hot Oil Quenching up to 450 F use Park Thermo 
cette: Quench Oil. Send for Bulletin No. F-7. 


parts quenched the first day, 40° days later, GO days later, and 90 days 
later” Bright and clean after over 4 months use with no indication of 
reduction of surface cleanliness 


For These Critical Times... 


Now more than ever you will need Park Triple A Quench Oil a a ’ 

. with steels of critical hardenability cue to lean alloy content * 
and parts manufactured under government contracts, you can't a fo 
pel costly rejects due to rigid inspection. Get the most from ao iis CHEMICAL COMPANY 
your quench oil — get Park Triple A Quench Oil today and save i S074 Mary Ave. Detroit 4, Mich 
on critical material and expensive rejects. Send for Bulletin No. ; 
F-8 today, for complete information. 
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The Cambridge 
Wire Cloth Co. 


SPECIAL 
METAL 
FABRICATIONS 


OFFICES (N PRINCIPAL INDUSTRIAL CITIES 
See Baskets-Wire'’ in your classified phone directory 
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Recent Improvements 
in Steelmaking 


Continued from p. 196) 

Tubes Division, and may be de 
scribed as a method of pouring steel 
in which the stopper rod slide is 
hydraulically moved upward or 
downward, Movement is controlled 
by an electrically energized push- 
button box in the hands of the steel 
pourer. Equipment includes a motor 
pump unit with an electrically con- 
trolled valve system for regulating 
the flow and pressure of the hy- 
draulic fluid through two connecting 
hoses to the hydraulic cylinder 
which actuates the stopper rod. 

Advantages of the Auto-Pour over 
the conventional lever pour are 
safety, easier operation, and_ better 
pouring. South Chicago operations 
have definitely been improved in the 
openhearth shop. An average of 
$3% O.K. pour ingots prior to instal- 
lation of the Auto-Pour was increased 
to 93%. Very little improvement has 
been recorded in the electric shop 
where 95% O.K. pour ingots is usual 
with conventional equipment and 
methods. 

It is no longer necessary to prick 
open nozzles on cold heats and it 
is almost impossible to determine 
whether a ladle is skulled or not, as 
judged by shut-off evidence during 
pouring. 

H. RK. Loxterman, manager of steel 
plant equipment for Blaw-Knox Co. 
of Pittsburgh, described development 
work on automatic pouring. His 
firm has a unit which uses a lever 
to operate the hydraulic evlinder, 
thus eliminating the pushbutton sta- 
tion and solenoid valve. 

In an installation for No, 5 open- 
hearth furnace at Homestead is a 
monorail which carries the power 
unit; a pushbutton station will be 
used for operating automatic pour- 
ing. A pressure of 250 psi. in the 
hydraulic evlinder will produce 6000 
psi. at the stopper head. An ex- 
perimental unit will also be installed 
at the Union Steel Castings Division 
in which the power unit will be 
mounted on a crane. 


SUBSTITUTE SOURCE OF CHROMIUM 


N. B. MeFarlane, assistant to the 
president of Pittsburgh Metallurgi- 
cal Co., Inc., of Niagara Falls, N. Y., 
opened a discussion of substitute 
sources of chromium for low-carbon 
chromium stainless steels. Virtually 
all producers of stainless steel are 
how using some material to replace 

(Continued on p. 200) 


Are Your 
Laboratories 
Overloaded ? 


A PRACTICAL SOLUTION 
TO THE PROBLEM OF 
TECHNICAL MANPOWER 
SHORTAGE 


Are you interested in the possibility 
of getting some of your testing 
analysis and trouble shooting work 
done without hiring additional 
technical help? 

Our solution is very direct. No 
doubt many of your trained engi- 
neers and chemists are tied down by 
routine but essential testing and 
analytical tasks. You can release 
these men for more demanding, 
more responsible duties by entrust- 
ing our laboratories with your rou- 
tine testing and analytical schedules. 

Why is this possible? Because 
Testing is our Business. Your assign- 
ments to us will be handled by men 
who live and think testing. They 
will receive the care and attention 
that only a specialized laboratory 
can give. That means speed, accu- 
racy, and real economy. 

We would like to get together 
and discuss your manpower prob- 
lems and possibly point the way to 
a solution. 


UNITED STATES 
TESTING COMPANY, Inc. 


ESTABLISHED 1680 


1200 Park Avenue, Hoboken, N. J. 
PHILADELPHIA * BOSTON « PROVIDENCE 
CHICAGO + NEW YORK « LOS ANGELES 

MEMPHIS DENVER DALLAS 


Member of American Council of Commercial Laboratories 
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A.G.F. Model No. 166 Continuous Reciprocating Furnace 
and Automatic Quench Tank installation in the Chicago 
Screw Company plant at Bellwood, Illinois. 


At the Chicago Screw Company, work such as 
screws, threaded fasteners, etc. is Ni-Carb* case 
hardened from a depth averaging .003” to .005” 
on relatively small pieces to a p Bor of .010” on 
large pieces up to %” cross section. The use of an 
A.G.F. Reciprocating Furnace and the Ni-Carb* 
process saves Chicago Screw a net sum of $10,000 
annually over other processing methods. 


A.G.F. Reciprocating Furnaces with the full seal 
type muffle are completely modern production heat 
treating facilities with the attendant advantages of: 


@ Low unit processing cost. 


@ Uniformity. Each individual piece receives the same 
heat treatment and quench —not possible with 
dense basket loading in batch type furnaces. 

@ Minimized maintenance. All moving parts are 
located out of the heat. 


@ Versatility. All types of general and atmosphere 
work are handled in the same furnace without 
modification. 

@ Ideal working conditions. Messy salts with their 

attendant disadvantages are eliminated. 


by using 


saved annually 


AGF 


automatic continuous 


EQUIPMENT IN 
Chicago Screw Co. plant 
Bellwood, Illinois 


Discharge end view of the 
in-line continuous type in- 
stallation of Reciprocating 
Turnace and Quench Tank 
at the Chicago Screw 
Company. 


Write today for Bulletins 
815 and 820 illustrating 
and describing the many 
features which enable 
A.G.F. Reciprocating 
Furnaces to lower your 
heat treating costs and 
improve the quality of 


your work. 


The Original Ammonia Gas Case Hardening 
Process developed by Mr. A. W 
Chairman of AGE 


AMERICAN GAS FURNACE CO. 


1002 LAFAYETTE ST., ELIZABETH 4, N. J 
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Recent Improvements 
in Steelmaking 


(Continued from p. 198) 
low-carbon ferrochromium and there- 
by reducing costs and improving 
quality. The trend is to use as 
much stainless scrap as possible, thus 
cutting down on the amount of final 
additions to adjust the chromium 
analysis. If a 25-ton heat contains 
50% stainless scrap, this would fur 
nish enough chromium so the bath 
would analyze 8.50% chromium and 
the rest of the chromium would have 
to come from the low-carbon ferro 
chromium addition, Uf the charge is 
blown down to 0.04% carbon with 
oxygen, about one half the chromium 
is oxidized and enters the slag. 
low-carbon ferrochrome -silicon — is 
used (instead of ferrosilicon) to re 
duce this oxidized chromium from 
the slag, 930 Ib. of metallic chro- 
mium would be added in the exam 
ple cited, along with the 1100 Tb, of 
necessary silicon, Chromium from 
such a source costs S'4¢ per Ib. less 
than the price of chromium in low 
carbon ferrochrominum; therefore a 
substantial saving is made. 

One variation of the stainless s« rap 
practice is the addition of enough 
high-carbon ferrochromium the 
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charge to bring the total chromium 
up to 17%. Some of this is oxidized 
during meltdown, but it is cheaper 
to reduce it back into the bath, even 
at 9O% recovery, than to add chro 
mium as low-carbon ferrochromium. 
Therefore, the 
stainless scrap 


practice of using 
high-carbon ferro 
low-carbon ferro- 
chrome-silicon (chrome-silicide alloy) 
sw idespread, 

Another method of decreasing 
costs is by the tse ot chrome ore, 
In this a certain amount of ore 
(which will vield about 4% of metal- 
lic chromium) is charged re- 
duced with the low-carbon ferro 
chrome-silicon alloy 


chromium and 


a method rem- 
iniscent of Wild's English process 
introduced 25 years ago, in what is 
now Armeo’s Baltimore plant, of 
adding chromium to a low-carbon 
steel bath by successive additions of 
chrome ore and ferrosilicon. The 
modern adaptation leads to the low 
est ingot cost of all the practices dis 
cussed at this Pittsburgh meeting. 
The total amount of chromium origi 
nating in the scrap is only 8.50% of 
the metallic bath, and the balance to 
produce a 17% Cr steel! comes trom 
the chrome ore (33% grade) and the 
low-carbon ferrochrome-silicon used 
as reducing agent. A typical charge 
for a 25-ton heat would be: 


25,000 Ib. stainless serap (17% Cr) 
6.000 Ib. chrome ore (33.00% Cr) 
2.500 Ib. mill scale 

16,000 Ib, straight carbon steel scrap 
6,500 Ib. low-carbon ferrochrome 

silicon 


Analysis is adjusted by small addi- 
tions of low-carbon ferrochromium. 

J. J. Wvandt, assistant superintend 
ent of Republic Steel Corp.'s melt 
shops in Canten, Ohio, discussed 
practice on 50-ton heats of 17% 
chromium stainless (Type 430). Plain 
carbon scrap is melted down and the 
meltdown slag is removed prior to 
any subsequent high-carbon ferro- 
chromium additions, primarily — to 
prevent reversion of phosphorus from 
this slag. Two successive 9000-lb. 
additions of high-carbon ferrochro- 
mium are then made, and carbon 
blown out by oxygen after each ad 
dition. Low-carbon terrochrome 
silicon is added to the slag at each 
step to reduce the oxidized chro 
mium. If the original charge con 
tains stainless scrap the amount of 
added 
after meltdown will depend on the 
chromium in the charge. 

Practice at the Duquesne Works. 
U.S. Steel Corp., was outlined by 
A. Ogan, superintendent of the 
electric furnace department. \ 

Continued on p. 202 


high carbon ferrochromium 


ELECTRIC MELTING 


FURNACE 


... as ever, the dependable furnace for the 
production of high-grade stainless, alloy 
and rimming steels. 


able for the larger furnaces. 


Removable roof of new design now avail- 3 


AMERICAN BRIDGE DIVISION 
UNITED STATES STEEL CORPORATION 
General Offices : 525 William Penn Place, Pittsburgh, Po. 


Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities 


= 

ve 

+; 

ij 

icf 

4 
Pat 
P 

> 

© AMERICAN BRIDGE 
= 


Here’s a real 
work horse 
for production 
bright 


hardening 


FEATURES 


* Precision control of atmosphere by Hayes 
“Certain Curtain” IG Generator, supplying 
combusted gas atmosphere for Hardening. 
Used as a carrier atmosphere for Carburizing 
and Carbo-Nitriding. 


* Special Hayes features assure even distri- 
bution of atmosphere throughout heating 
chamber. 


* Easily made variable adjustment for 
required temperature and timing cycle. 

* Manual or Automatic Conveyor Quench. 

* Special quench chute features assure preci- 
sion atmosphere and temperature control 


right down to the quenching medium. 


6” wide réciprocet- 
ing heorth; manual 
or automatic quench. 


C. 1. HAYES Baxce PROVIDENCE; 


®. G. HESS Manutoctur GC. rRALO 
Room 711, 26 Journal Se, ors bed 1905 416 N. 
Jersey City, New Jersey Chicage, 


F. SURKE AGENCY 
Room 606, 1900 Euclid Ave. 
Cleveland Ohio 


. & HOOKER BOLAN INDUSTRIAL SALES L. WAGNER 
207 Forest Ave $506 Lowndale Ave. Avance 
Royo! Oak, Mich Heuston 23. Teges 


Bright Hardening —Carburizing—“Certain Case” Carbo-Nitriding 


OF 


SURGICAL AND TEXTILE NEEDLES 
BOLTS NUTS SCREWS WASHERS 
RIVETS - SMALL MACHINE PARTS 


Here is a compact production furnace that incorporates 
every Hayes feature needed to assure you the BEST heat 
treating of small parts. With automatic progress of work 
by the shaker hearth, and with the world-famous Hayes 
precision control of atmosphere, an amazing volume of 
consistently high quality work is turned out by this “little 
gianet’’. Request Catalog for details. 


OTHER SIZES UP TO 24” WIDE HEARTH 
At left is shown a larger model CS302 with 18” 
hearth and 72” heating chamber. Conveyor Quench 
mechanism makes a completely automatic heating, 
quenching and delivery operation. 


Heat-treat your samples without obligation in our 
Lab to “pre-insure” your purchase. Call a Hayes 
representative to arrange this—or write for latest 


Catalog. 


FIGNER CO 
$923 tet lair Ave., Regent Sa. 
16, Po 


. GOWARDS c. HOLMES Ww. 1. OAF 
73 Bober S-reet 9S Su 63) Me, Zork Dey Pw in@orless Co 
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Recent Improvements 
in Steelmaking 


(Continued from p. 200) 
charge containing 50 to 70% stain 
less scrap is favored for A.LS.L. 17 ype 
130, and enough high-carbon ferro 
chromium is added to get 15 to 16% 
chromium in the bath. After the 
oxygen blow some slag is added to 
cool the bath. A 90% recovery of 
chromium is about the maximum, 
and this is not obtained on 0.04 to 
0.05% carbon melts. 

Frank Brooke, consultant, recom 
mended that scrap be preheated to 
1550" before top-charging into 
electric furnaces. At this tempera 
ture the plasticity of the serap is 
sufficient that it can be compressed 
by lowering a heavy weight into the 
preheating bucket. Any oil or water 
is climinated and defects arising from 
hydrogen should be minimized or at 
least be less than with conventional 
charging of cold scrap. An interest 
ing point is that above 1550° F. the 
scrap is honmagnetic and melts faster 
with the lower electrical losses from 
impedance, ‘Thus, a great saving in 
power required in the early part of 
a meltdown with the usual cold mag 
net charge can be made. 


ACID AND BASIC ELECTRIC STEEL 


Considerable interest: was shown 
at the sessions devoted to compari- 
son of acid and basic electric steel 
for castings. This might be attrib 
uted to two factors: (a) The problem 
associated with the gradual increase 
in sulphur content of purchased 
serap, and (b) the improvement. in 
mechanical properties, especially the 
impact quality of basic steel, due to 
lower phosphorus and sulphur con- 
tents. P. J. Nel of American Steel 
Foundries stated that, on the basis 
of their experimental work, it is not 
necessary. to discriminate between 
acid and basic steel in the control 
of tapping temperatures, or in selec 
tion of castings to be poured at the 
time these casting tests were made. 

General experience on all prod- 
ucts of both types of steel has shown 
little difference in misruns if all con- 
ditions of melting and pouring of 
heats are held under control. Ex 
ceptions can occur, particularly in 
the basic operation, if the proper slag 
volume is not maintained on the 
ladle during pouring. Experiences 
with basic practice indicated that a 
decreased amount of slag on the 
ladle permitted higher heat losses 
with a corresponding decrease in 
metal temperature. The so-called 


sluggishness of the basic steel is not 
considered a spec ific characteristic 
of the steel but a direct result of 
temperature loss. Work on the rela 
tion of hot tears to acid and basic 
electric furnace practices showed the 
basic electric steel with its lower 
sulphur to be less prone to hot tear 
ing than acid electric steel. 

J. W. Juypenlatz and T. S. Quinn 
reported on the experience of Leba 
non Steel Foundry in changing two 
2-ton furnaces from acid to basic op- 
erations. The savings of manganese 
or chromium by the basic process 
are significant, and with high alloy 
metals the superior recoveries pos 
sible with this process are of major 
economic importance. 

Fluidity of basic steel, with partic 
ular respect to pouring small cast 
ings, was not the problem antici 
pated. The condition of fluidity may 
be promoted by controlled melting 
procedures which avoid the use of 
carbide-type slags betore final de 
oxidation. When temperatures be 
low 2750" F. were reached, it) was 
noted that basic metal near the 
freezing appeared to freeze more 
rapidly and skull over. Charpy 
V-notch impact tests on 100 heats of 
quenc hed and te mpere S.A.E. 8630 
gave impact values that were about 


30% higher for the basic steel. S 


te \st metal hardness, 
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Materials . 


Metal Belts 


for Processing 


and Handling all 


engineered for the 
specific end use by 


es For applications ranging 
: from subzero to 2100°F. 
a 


directly on any size job! 


bration of eoch instrument. 


no conversion charts or ¢ 
in Rockwell “A”, “B", “C", “15N", and 
Brinell scales. Test any size, shape, 

type metal, on-the-job! 


WRITE FOR FREE BOOKLET ET 407 
OR DEMONSTRATION 


Accuracy guaranteed by individual cali- 
Direct dial readings . . 


A 


Our Engineering and 
Testing standards are 
your assurance of “The 
Right Belt” for the job. 


ware roe) ASHWORTH BROS., INC. 


N INC CATALOG 52P WETAL PRODUCTS DIV WORCESTER, MASS. 
235 EAST 42nd STREET, NEW YORK 17, N.Y. Sales Engineers Bultalo + Chattanooga « Chicago « Cleveland + Detroit » Kansas City 


Los Angeles + New York « Philadelphia + Pittsburgh + Rochester 
IN CANADA: WEWAGE (CANADA) LIMITED, 1174 BAY STREET, TORONTO, ONTARIO Settle St. Poul Tula — Canadion Rep, PECKOVER’S LID. - Toronto - Montreal 
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Machine tool idea pool 


In designing machine tools, as in planning several functions, thus simplifying design. 
countless other products, OsTUCO Steel Parts may even be fabricated or forged 
Tubing provides an endless pool of prac- beyond recognition as a tube section. 
Whether you design | machine tools or 
bearings, shafts, ferrules, and handles are products of & distinetly different havure, 
but a few of the applications. you will want to investigate the many 
the of bend, the cost-reducing features 
length of a taper, the dimension of an up- of Ostuco Tubing. 
set, etc., an old design can be improved or Write Dept. MP-1 for “OsTuco TUBING” 
a new one created. By combining such a new, informative catalog on seamless 
operations, a part can be made to serve and welded tubing and its fabricating. 


THE OHIO SEAMLESS TUBE COMPANY 
Manufacturers ond Fabricators of Seamless ond Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: Birmingham, P. O. Box 2021 © Chicago, Civic Opera Bidg , 20 N. Wacker Or. 
Cleveland, 1328 Citizens Bidg. * Dayton, 5!1 Solem Ave. * Detroit, 520 W. Eight Mile Rood, 
Ferndale * Houston, 6833 Avenue W, Central Park * Los Angeles, Suite 300.170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. * New York, 70 East 45th St. * Philadelphia, 
1613 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Lowis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 50! Roberts Ave. * Tulsa, 733 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. * Conodian Representative, Railway & Power Corp., Ltd. 
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Topering * Sweging * Flonging * 
End closing * Spinning Drilling Slotting 
Notching Flattening Shaping Trimming 
Threading * Angle Cufting © And Many Others 


WHY GUESS THE TEMPERATURE 
when you can see it! 


THE NEW 
PYRO RADIATION 
PYROMETER 
Tells spot temperatures instantly 
in heat-treating furnaces, kilns, forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Temperature is in- 
dicated on direct-reading dial at a press of the 
sight it button. Any operator can use it. In two double- 
*** ranges for all plant and laboratory needs. 
Model No. 1: 1000-1800° F. and 1800-2600° F. 
Model No. 2: 1400-2400° F. and 2400-3400° F. 
Write for FREE Catalog No. 100. 


PY RO OPTICAL 
PYROMETER 
Accurate temperatures at a glance! 


Any operator can quickly determine tempera- 
tures on minute spots, fast-moving objects and 
smallest streams. Completely self-contained. 
No calibration charts or accessories needed. An 
accurate, direct-reading Pyrometer that pays for 
itself by helping prevent spoilage. Weighs 3 lbs. 
Available in 5 temperature ranges (1400° F. to 
7500° F.). Write for FREE Catalog No. 80. 


THE PYROGIETER 
INSTRUMENT COMPANY 


New Piant and Laboratory 


Bergenfield 8, N. J. 


and press the 
button | 


POWDER 
Metatcurcy, Lt. 


LONDON - ENGLAND 


ARE able to supply you promptly 
WITH custom-built alloy metal powders 


TO difficult or hard-to-get 
specifications. 
IF in trouble of this sort 


WRITE to 


POWDER METALLURGY 


LIMITED 
59/62, HIGH HOLBORN? 


LONDON, W.C.1, ENGLAND 


PERECO Electric FURNACES 7 


Also Standard 
Units in temper- 
atures from 150 
F. to 


~$pecial Aluminum Bar Furnace 


This special portable furnace is only one example of Pereco’s 
capability and interest in helping you with your specific heat- 
treating problems. It was designed to heat aluminum bars, in 
line production, to 300° F. prior to a press-forming operation. 
The 6-ft. bars are easily loaded and unloaded through an 
asbestos strip curtain at ends and sde. Heat, provided by fin- 
type strip heaters, is held uniform by a recirculating blower 
system. It is supplied with all controls ready for operation. 
Perhaps we can also help you! Write us. 


Write for get-acquainted Bulletin 


PERENY EQUIPMENT COMPANY 


Dept. QO, 893 Chambers Rd. Columbus 12, Ohio 


ARE YOU USING THE 
RIGHT INVESTMENT FOR 
YOUR PRECISION CASTING @ 


Check this list of production-proved 
RANSOM & RANDOLPH 
Investments to find the one that’s 


Custom-Designed for your needs .. . 


FOR FERROUS CASTING 


R&R 711-G-1 Investment and 
R&R Pre-Coat Materials 


FOR NON-FERROUS CASTING 
R&R 510 Investment 


For all types of 
ferrous casting 


Where ease of 
cleaning is vital 


For large pieces R&R 417 Investment 


More and more firms are discovering how RAK 
Investments help maintain high production of 
aceyrate precision castings at minimum cost. 


Hee recommend a trial order 
ALENANDER SAUNDERS & CO. 
Precision Casting Equipment and Supplies 
93 Bedford St. W Athins 41-8880 
New York Th N.Y. 
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The latest processing and production Automotive applications forstainlesssteels Lighter, more durable railroad cars are 
equipment for the food, chemical and become more numerous with each year’s made possible by structural members 
petroleum industries is made of stainless new-model cars and trucks. Today they 
steel. Practically unaffected by the cor- include such diverse 
rosive action to which it is constantly valves and door handles, water pump and passenger service, these cars are 
subjected, this new equipment helps keep — shafts and radiator grilles, decorative trim cutting railroad operating and mainte 
production costs down, greatly facilitates and truck bodies. 
quality control. 


and side paneling of strong, corrosion 
items as exhaust resistant stainless steel. In both freight 


nance costs, increasing the speed, safety 
and comfort of rail travel. 


| 


Why so many are saying... 


STAINLESS 


Manufacturers of everything from can openers 
and hub caps to railroad cars and jet engines are now 
saying, more and more frequently, “make it stainless.” 


Virtually indestructible by corrosive action, stainless 
steels defy the effects of air, water, foods, fumes and 
chemicals. They can be machined, formed and fabricated; 
their surfaces can be polished satin-smooth or mirror- 
bright. There are grades of stainless available to meet a 
wide range of mechanical and heat-resistant requirements. 


Stainless steels are cutting production costs, improving 
product performance and appearance, increasing custom- 


er acceptance in an ever-growing number of applications. Architectural components of stainless stee! 
For complete information in regard to your own applica- range from screws, nails and decorative 

trim to roofing, curtain walls and theater 
tion, contact your supplier. 


marquees. Strong and corrosion resistant 


ont they cut construction and maintenance 
The finest stainless steels are made with Vancoram conte, yet and 
ferrochromium, ferrochrome-silicon and ferro titanium. in all types of modern buildings. 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N.Y. 
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ONE ELECTRODE looks pretty much like another—until you try them. 


Then you find out what each is really worth—and the results are not always encouraging. That's why we take 
nothing for granted here at IGE. We know our electrodes have every one of the features a top-quality electrode 
should have—controlled density, uniform structure, high mechanical strength, low electrical resistance. But we 
also want to know how they work—not on paper but on the job. So before we put any new-type IGE Electrode 
into production, we first put it into actual electric-furnace operation. We test it, we study it, we learn everything 
there is to know about its behavior. That way, we never have to go on appearance. We know IGE Electrodes pro- 


duce higher tonnages. We know they last longer. And we know we can say, with perfect confidence: Specify IGE! 


INTERNATIONAL GRAPHITE ELECTRODE DIVISION 


SPEER CARBON COMPANY 


St. Marys, Pennsylvania 


Other Divisions: Jeffers Electronics + Speer Resistor 
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YOUNG BROTHERS 


heat treating ovens 


soLuTION 


Rapid quench oven for 
h 


eat treating aircraft parts 


Wacsover your heat treating problem, you 


Through the services of Young Brothers 
can be sure there is a Young Brothers Oven 


engineers, you get the advantage of over 
made to handle it with maximum efficiency. 56 years of experience in building ovens for 
Young Brothers Ovens, batch and conveyor your specific needs. These services — available 
types with accurately controlled temperatures to you without obligation—will help you in- 
up to 1000°, are speeding up production in crease your production and cut costs. Write or 
every type of metal-working plant. call for more details. 


STANDARD AND SPECIAL TYPES TO MEET PRODUCTION REQUIREMENTS 
AND PLANT CONDITIONS FOR ALL PROCESSES 


4 Write for Bulletin l4T 
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CLEVELAND 13, OHIO Established 1896 


rEBRUARY 


1953; PAGE 207 


/ 
2 j -4 
| NY STRESS RELIEF 
oss 


Metal 


Taylor Lyinan, Publisher 


\. Ford, Sales Manager 


George HL. Loughner, 


7301 Euclid Ave., Cleveland 3 


PUBLISHED BY 


Production Manager 
UTah 1-0200 


AMERICAN Sociery ror METALS 


District Managers 
John F. 


55 W. 42nd 


Ralph H. Cronwell 
4182 Burton Ave., 


Donald J. Billings 
7301 Euclid Ave., 


, 7301 Evcuip Ave., 


Cleveland 3 


CLEVELAND 3, Onto 


Tyrrell and Joho B. Verrier, Jr. 
New York 18 


CHickering 4-2713 


Highland Park, Ill. Highland Park 2-4265 


UTah 1-0200 


1. KISENMAN, SECRETARY 


Acheson Colloids Corp. 

Ajax Electric Co. 

Ajax Electrothermic Corp. 
Aldridge Industrial Oils, Ine. .. 
Allied Research Products, Inc. ‘ 
Alloy Engineering and Casting Co. 
Almco Div., Queen Stove Works, Ine. 
Alvey-Ferguson Co. 

American Bridge Co. 

American Chemical Paint Co. 
American Cyanamid Co. 

American Gas Furnace Co. 
American Machine & Metals, Inc. 
American Nickeloid Co. 

American Non-Gran Bronze Co. 
American Platinum Works _. 
American Rack Co., Ine. 

American Roller Die Corp. 
American Society for Metals 
Amplex Mfg. Co. 

Apothecaries Hall Co. .. 

Archer, Inc., Fred C. 

Arcos Corp. 

Armour & Co., Ammonia Div. 
Armstrong-Blum Mfg. Co. 
Ashworth Brothers, Inc. 

Atlantic Chemicals & Metals Co. 


Back Cover 


Babcock & Wilcox Tube Co., 
Tubular Products Div. 

Baker & Co., Inc. 

Baldwin-Lima-Hamilton 

Barber-Colman Co. 

Bausch & Lomb Optical Co. 

Bellevue Industrial Furnace Co. 

Belmont Smelting & Refining Works . 

Bethlehem Steel Co. 

Boder Scientifie Co. 

Brandt, Inc., Chas. T. 

Branson Instruments, Inc. 

Bristol Co 

Kuehler, Ltd. 


Cambridge Wire Cloth Co. 
Carborundum Co. 

Carl-Mayer Corp. 

Carlson, Inc., G. O. 

Carpenter Steel Co. 

Chace Co., W. M. 

Chase Brass & Copper Co. 

Cities Service Oil Co. 

Clark Instrument, Ine. 

Cleveland Crane & Engineering Co. 
Cleveland Electric Laboratories Co. 
Cleveland Metal Abrasive Co. 
Climax Molybdenum Co. 

Clipper Mfg. Co. 

Columbia Tool Steel Co. 
Consolidated Vacuum Corp. 
Continental Industrial Engineers, Inc. 
Cooley Electric Mfg. Co. 

Cowles Chemical Co 

Crucible Steel Company of America 


Daniels Plating Barrel & Supply Co. 

Deakin & Son, J. Arthur 

Dempsey Industrial Furnace Corp. 

Despatch Oven Co 

Detrex Corp 

Detroit Electric Furnace Div., 
Kuhiman Electric Co. 

Detroit Testing Machine Co. 

Drever Co 

Driver-Harris Co. 

duPont de Nemours & Co., Inc. 


Eclipse Fuel Engineering Co. 
Fkstrand & Tholand, Ine. 
Flectric Furnace Co. 

Flectro Alloys Division 
Flectro Metallurgical Co. 113 
Erico Products, Inc. 183 
Evans’ Sons, Inc., John 158 


Inside Back Cover 
1 


Fink! & Sons Co., A. 2 
Fisher Scientifie Co M 
Foote Mineral Co 190 


METAL PROGRESS, PAGE 208 


e Index to Advertisers 


Gas Machinery Co. 
General Alloys Co. 
General Electric Co. 
General Electric Co., 
Gordon Co., Claud 8. 
Gray Founders’ Society 
Great Lakes Steel Corp. 
Gulf Oil Corp. 


X-Ray Dept. 


H & H Tube & Mfg. Co. 
Hangsterfer's Laboratories, Inc. 
Hanson-Van 
Hayes, Inc., 

Haynes Corp. 

Hays Corp. 

Hevi Duty Electric Co. 
Himmel Brothers Co. 
Holeroft & Co. aa 
Hones, Inc., Chas. A. 

Hoover Co ; 
Hoskins Mfg. Co 


Houghton & Co., E. F. 


Iilinois Testing Labs., Inc. 

Imperial Plating Rack Co., Inc. 

Industrial Heating Equipment Co. 

Industrial Systems Co. 

International Graphite & Electrode Div.. 
Speer Carbon Co. 

International Nickel Co. 

Ipsen Industries, Inc. 


Jelliff Mfg. Corp., C. O. 

Jet Combustion, Inc. 
Johns-Manville 
Jones & Laughlin Steel Corp. .. 


Kemp Mfg. Co., C. M. 
Kent Cliff Laboratories 
Klaas Machine & Mfg. Co. .. 
Kuhiman Electric Co., 
Detroit Electric Furnace Div. 


LR Heat Treating Co. 

Lake Erie Engineering Corp. 

Lakeside Steel improvement Co. 

LaSalle Steel Co 

Latrobe Steel Co 

Lavin & Sons, Inc., R 

Lebanon Steel Foundry 

Leeds & Northrup Co. 

Lepel High Frequency Labs. 

Lindberg Engineering Co. 

Lindberg Steel Treating Co. 

Linde Air Products Co., Unit of 
Union Carbide & C arbon Cc _ 

Little Falls Alloys, Inc 

Loftus Engineering Corp. 

Lucas-Milhaupt Engineering Co. . 


Magnaflux Corp. 
Magnethermic Corp. 
Magnetic Analysis Corp. 
Magnetic Analysis Corp. 
Mahon Co., R. C 
Malayan Tin Bureau 
Manhattan Rubber Div., 
Raybestos-Manhattan, 
Martindale Electric Co. 
Maurath, Ine 
Meriam Instrument Co. 
Merrill Brothers 
Minneapolis-Honeywell Regulator Co. 
(Industrial Division) 
Mitchell-Bradford Chemical Co. 


(Foerster) 


National Machinery Co 
National Metal Abrasive Co. 
National Rack Co., Inc. 
Newage International, Inc. 
Niagara Blower Co 
Northwest Chemical Co. 
Norton Co 


Ohio Crankshaft Co. 
Ohio Seamless Tube Co. 


Pangborn Corp. 

Park Chemical Co. 

Pearson Industrial Steel peereemed Co. 
Pereny Equipment Co. 

Pittsburgh Lectrodryer Corp. 
Powder Metallurgy, Ltd. 

Pressed Steel Co. 

Purdy Co., Inc., A. R. 

Pyrometer Instrument Co. 


Ra-Diant Products Co. 
Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 

Reliable Steel Co. 

Revere Copper & Brass, Inc. . 
Republic Steel Corp. 
Reynolds Metals Co 

Richards Co., Inc., Arklay 8. 
Rigidized Metals Corp. 
Rockwell Co., W. 8. es 
Rolled Alloys, Inc. 

Rolock, Ine. 

Kubicon Co. 

Ryerson & Son, Inc., Jos. T. 


Salem-Brosius, Inc. 
Sargeant & Wilbur, Inc. 
Saunders & Co., Alexander 
Sharon Steel Corp 
Sherman Industrial Electronics Co. 
Sivyer Steel Casting Co. 

Solvento! Chemical Products, Inc. 
Spencer Turbine Co. 

Standard Alloy Co., Ine. 

Standard Steel Treating Co. . 
Stanwood Corp. 
Stokes Machine Co., 
Stuart Oil Co., D. A. 
Sunbeam Corp. 
Superior Steel Corp. 
Superior Tube Co. 
Surface Combustion Corp. 
Swift Industrial Chemical Co. 


F. J. 


Taylor Sons & Co., Chas 
Thermo Electric Co., Inc. 
Timken Koller Bearing Co. 
Titan Metal Mfg. Co 
Titanium Alloy Mfg. Co. 
Topper Equipment Co. 
Tour & Co., Inc., Sam 


S. Testing Co 

Union Carbide and Carbon Corp. 
Upton Electric Furnace Co. 
Utica Drop Forge & Tool Corp. 


112, 127, 


Vanadium Corp. of America 
Vapofier Corp. 


Webber Appliance Co. 
Weldwire Co., Inc 
Western Products, Ine 
Westinghouse Electric Corp. 
White Metal Rolling & Stamping Corp. 
White, S. S., Industrial Div.. 
Dental Mfg. Co 
Wickwire Spencer Steel Division 
Wilson Mechanical Instrument Co. 


Young Brothers 
Youngstown Sheet & Tube Co. 


Ziv Steel & Wire Co 


Inside Front Cover 
148 


151 48 
134 116, 190 139 
183 151, 197 
. 149 159 
. 26 63 204 
138 204 
135 
. 156 158 
185 24 156 
125 133 169 
172-173 141 16A, 16B 
137 
202 18? 188 
156 149 a8 
¥ 152 61 
149 126 
665 
206 
; 147 96A 
160B 15 31 
14 924 
= 
14 ‘ 48 96C 
188 132 149 
7 
121 152 
44B, 145 42 
196 48A 
10 192 52 
170 153 
129 
13 83 
; 192 60 36 
156 146 
10 
~ 3, 191 161 
13 5K 160A 
= 53 a4 
2 
135 
127 
158 
x9 22 198 
157 
148 120 
| 155 195 
134 
160 8h 149 
56 
Ke 71 
186 157 
i 174-175 162, 176 
196 158 
4-5, 44 14° 
x 128 183 
49 
46 
44 
202 
168 


BOLTS - NUTS 


FORGINGS 


"a 


For Hardening Small Parts 


Uniformly — Scale-free — Continuously, 175 to 2000 Ibs. per hour 


@ The EF F chain belt conveyor furnace is one of 
the most satisfactory continuous heating units yet devised 
for scale-free hardening, carbon restoration and non- 
decarb heat treating small and medium size parts. The 
material is loaded onto a rugged heat resisting cast link 
convevor belt; carried through the furnace; heated uni- 
formly to proper temperature; automatically quenched 
and discharged No pans or trays are needed. Hun- 
dreds in daily operation prove the dependability and 
efhciency of our design. 11 standard sizes. Capacities 
to 2000 Ibs. or more per hour. Cras, ol or electrically 
heated. Furnished complete with any desired feeding 


or discharging equipment. Write for folders describing 
An EF Gas-Fired Radiant Tube Chain Belt Furnace Showing Labor- 
Saving Feeder. (View at top) An EF Electrically Heated Furnace 
Showing Automatic Quench and Discharge. Isk For Bulletin 461-CB 


our chain belt and other production furnaces. 


Gas-Fired, Oil-Fired and Electric Furnaces 


for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
a WILSON ST. of PENNA. R. R. - Chuo 


Canadian Associates CANEFCO LIMITED Toronto1, Canada 
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Use “Dag” Dispersions... the Really 
Effective Hot Metal Working Lubricants 


Use “dag” colloidal graphite dispersions to lubricate under all conditions 
of extruding, deep piercing, forging, stretch forming, wire-drawing and 
ingot stripping... to assist in the parting of castings ...to provide a lubri- 
‘ant that is impervious to degreasing agents...to lubricate permanently 
parts that may be subject to extremely high temperatures. 
“Dag” dispersions protect against heat .. . fatigue failures... heavy 
loads...in short, protect against all the causes of wear, At virtually any 
temperature experienced in hot-metal work “dag” colloidal graphite 
overcomes friction and heat and keeps parts lubricated for action. 
DRY FILMS of lubricant formed with “dag” dispersions 
have extremely low coefficients of friction; 
they resist oxidation and function far 
above the burning-point of conventional 
petroleum lubricants. 
Dispersions of molybdenum disulfide 
are now commercially available. Experi- 
mental samples will be sent on request. 
More data on the advantages of 
“dag” colloidal graphite for metal- 
working operations are contained in 
a recent bulletin available on request. 
Write TopAY for Bulletin No, 426-10B. 
Acheson Colloids is equipped to do custom 
disintegrating, dispersing, and stabilizing 
of solids in a wide variety of vehicles. If 
you are in need of this type of service, tell 
us about it. We may be able to help you. 


Acheson Colloids Company, 


Port Huron, Mich. 


... also ACHESON COLLOIDS LIMITED, 
LONDON, ENGLAND 


Units of Acheson Industries, Inc. 


¥ 


